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The  inspection  of  meat  for  the  interstat<3  and  foreign  trade  has  been 
oondueted  during  the  year  on  the  *sanie  prinriples  a8*heretofore.  There 
tu&8  been  a  great  reduction  in  Uio  amoiuit  of  niicrosfopir  inspection  on 
account  of  the  Icts^ened  denrand  in  i-ontiuental  Europe  for  American 
pork.  Th!«  i8  prolmbly  due  to  the  higher  price  which  this  article  has 
cumujanded  in  the  Amertcan  nuirket. 

The  expense  of  niicroscopic  iiispcctign  is  considembly  greater  ])er 
careaftH  exaniined  than  heretofore,  imrtly  because  of  the  irregulaiity 
of  this  work  and  partly  because  more  time  ha8  been  given  to  each 
specimen  examined. 

In  the  geneml  meat  inspection  much  time  has  l)een  devoted  to 
improving  the  system  and  perfecting  checks  to  guard  agaiTist  the  use 
by  unscrupulous  deah.a*s  of  meat  which  has  been  condemned  aa 
unwholesome.  The  law  which  is  intended  to  guard  against  this  fraud 
is  not  as  stringent  or  as  perfect  as  is  desiraldt*,  and  it  requires  constant 
vigilance  on  the  j>art  of  the  inspe4:tors  to  a<*c()niplish  the  utjject  of  the 
inspection. 

The  number  of  localities  where  the  wr»rk  vi  meat  iiispection  was  in 
opi^ration  during  the  year  was  increased  from  41  to  45,  while  the 
number  of  abattoirs  and  packing  hou«es  receiving  the  benetit  of  this 
inspection  was  14S,  as  against  138  in  the  preceding  year. 

A  talde  on  the  next  page  shows  the  number^i  and  diffiM'cnt  kinds  of 
animals  inspected  l>efore  slaughter  in  stock  yard8  and  at  abattoirs. 
Am  most  of  the  animals  are  inspected  in  the  stock  yards,  compara- 
tively few  are  rejected  at  the  abattoii's.  The  tigurcs  show  a  material 
increase  in  all  classes  of  animals  irispected  with  the  exception  of  hogs, 
of  which  the  number  is  noticeably  diminished. 
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BUREAU    OF    ANIMAL    INDUSTRY. 


Aniemijrtem  hispectioiu  for  the  fiscal  year  1900. 


Kind  of  animal. 


Cattle 

Sheep  

Calves 

HogB 

Horses 

Total 


For  offieial 
abattoirs  in 
cities  where 
inspections 
were  made. 


5,027,998 

6,170,1?2 

308, 542 

23,328,102 

6,560 


ai,  840, 374 


For  abattoirs 

in  other 

cities  and 

misceliancons 

buyers. 


Total  inspec- 
tions. 


!  Rejected  f subject  to 
result  of  postmor> 
tern  inspection.) 


4,628,764 

3,684,500 

251,193 

9,683,103 


18.247,620 


The  following  table  showing  the  total  number  of  animals  inspected 
before  slaughter  for  abattoirs  having  inspection  for  the  fiscal  years 
1891  to  1900  is  given  for  the  purpose  of  comparison: 

Number  of  animals   uispeded  before    slaughter  for  abattmrs  hating  inspectioriy  fiscal 

years  1S91  to  1900. 


Fiscal  year. 

Cattle. 

Calves. 

Sheep.           Hogs. 

Horses. 

Total. 

1891          

83.891 
3,167,009 
3. 922, 174 
3,862,111 
3.752,111 
4,a")0.011 
4,289,058 
4,552,919 
4,654,842 
5,027,998 

1 

83,891 

1892 

59,0S9 
92,947 
%,331 
109,941 
213,575 
259, «« 
241,092 
245, 859 
308.r>12 

583,361 

870,512 

1  020  7&1 

8,809,459 

1893 

4, 8a5. 633 

1894 

7  <MVi  Min 

12, 944. 056 

1895  .. 

1,344,031  j  13,576.917 
4,710,190      14.301.963 

18,783,000 

1896 ." 

23, 276, 739 

1807 

5,179,W3 
5,706.092 

5,718,464 
6, 170, 172 

16,813,181 
20,713,863 
23,783,576 
•23,328,102 

26,541,812 

1898                                            

31,213,966 

1899 

3,232 
5,560 

34,405.973 

1900 

34,840,374 

The  numbers  and  classes  of  animals  inspected  at  time  of  slaughter 
and  the  number  of  these  or  parts  thereof  condemned  will  be  found  in 
the  following  table: 

Postmortem  inspection  for  fiscal  year  1900. 


Kind  of  animal. 


Cattl<*  . 
Sheep  . 
Calvos. 
Ho^  .. 
Horst^. 


Total  . 


Number  of  inspectionH. 


Carcasses  condemned. 


For  oflHeial 
abattoirs. 


On  nnlmalsl 
rejected  in  I 

stock 

yards. 


Total. 


4,841.166  ; 

6,119,886 

315.093  I 

23,336,884  i 

5,559  ' 


20,828  i 

5, '209  ' 

270  ' 

92,112  ' 


4,861,991 

6,125,095 

315,  %9 

28,428,996 

5,.'V69 


For  oflR- 
cial  abat- 
toirs. 


AnimaLi 

rejected 

in  stock 

yards. 


-\- 


6,209 
4,234 

182 
38,698 

112 


34,619,188 


118.425  ,      34.737,613  i      49,335 


4,029 

1.240 

64 

7,248 


ToUl. 


10,238 
6,474 

236 
46,846 

112 


12,571  I      61,906 


Paitiof 
carcasses 

con- 
demned 
at  abat- 
toirs. 


8,973 

309 

S2 

21.032 


80.846 
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Tlio  above  table  &haws  the  conileniimtion^  inudc  upon  orclinaiy 
inspectimi;  the  additional  niiniJ>er  resulting  from  the  niicro.src»pic 
ioijliection  of  bogs  for  trichinae  will  he  referred  tu  under  iuK>tbor 
heading. 

Besides  the  careo^sses  eondenined  at  i!?Iaughter  or  for  trichinosis,  a 
large  nnml)or,  as  usual,  were  tanked  ]>ecau8e  of  death  resulting  from 
di^ta&e  or  injury,  or  becmLsc  the  animals  bad  been  killed  by  city 
inspeetoi's  after  rejection  in  the  stock  yard.s,  or  had  been  found  dead 
in  cars  or  pens  at  uintttoirc?.  The  .subjoined  table  .shows  the  numbers 
60  di)${>osed  of: 


Maimer  of  dcB 111, 

bilUe, 

Sheep. 

CrIvcs. 

Boss. 

Horm!M, 

ToUL 

Died  f fi  tflCM^k  YArd*                                    >  r 

250 

974 

1.827 
1,118 

too 

574 
lift 

1.854 
15,426 

8,871 
10,128 

Kllli^  Iti itock  ynr^. .... 

29 

16,  Wi 

T4llBl 

2,321 

3,919 

85S 

28,at« 

29 

80,411 

Immediate!}'  following  ib  a  stutement  of  the  total  number  of  car- 
C2a!*i4es  and  parts  condemned  and  tanked,  including  the  animaU  found 
desid  and  those  killed  by  the  city  inspectors,  and  giving  the  eausei^  of 
condemnation  at  time  of  slaughter: 

QiHiteM  of  condrmnniimi  of  fiart^asHcti  nnd  jmrU  of  caratMen  for fiH(*ftt  ymr  1900. 


C*lt>e, 

Sh«*p.          1         CulYTO. 

Mqr*. 

Iloptcft. 

t  *u-*  of  coutlcmnatinn. 

eS^.    ^^ 

Cmr- 

iw,„.    1    Cttf- 

fHute. 

ClLf- 

Piirw. 

Cftf. 

AiTttficitnvrfXiis              .  ..•« 

t,aA3 

Tfifl 

m 

9 

X 

at  019 

9 
1.061 

Tti1**rciik>s^ 

MS 

I 

Tvxv»  fever .,.......,., 

4« 

IS 

1 

Echtuococou* ..-.,.- 

209 

94 

12 

n 
ao 

1U» 
17 
5» 

b 

m 

8tKl 

1,CI7» 

07 

476 

MiMlft                                        * 

51 
41 

^r>Mpi4 . 

.j|*«a«a« 

-^..... 

»jyil|H,lw. 

m\ 

n       m 

107      S,7a5 
2W   

:j    . 

1 
7 

S51 

^  -  ..J 

r^nm    .. 

4»fiM 

2.427 

as 

? 

4>-^ -  - 

rnemnoiiia 

nMflif 

51  1            8 
.,'          15 

1   «: 

4 


I 

G 
1 

Bnmclitttk.^.          

OMT5il!«.._. 

S]             2 

ao  ., 

a.., 

5  ........ 

I 

8A 
70 

74 

86 

1 

284 

224 

1 

1 

Entcrttlf.^.. 

VntUiliilli 

10 
T 

325 

40i< 

Ml 

74 

10 

9 

m 
him 

1V» 

1 
S 

1 

Kc|>hniii , 

UtVAlln  ......   ............. 



8 

Mfvnnltlt 

582 

m  ........ 

!W5 

21    

6 
S 

12 

S^'vtuU 

ft 

Gftuirr^ui* , ,.... 
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Otutti'M  of  efmdemnation  o/nircasses  and  jKiHs  of  carcasses  for  fiscal  year  ii?0(?-— Continued. 


Cattle. 

Sheep. 

Calves. 

Hogs. 

Horses. 

Cuiiso  of  condcniiiHtiun. 

Car- 
casses. 

Parts. 

Car- 
casses. 

Parts. 

Car- 
casses. 

Parts. 

Car- 
casses. 

Parts. 

Car- 
casses. 

Anemia,    emaciation,  ma- 
rosmuH     

1,546 
14 
161 

4 

675 

1,730 

76 

212 

86 
80 
5 

4 

756 
2,092 

1 

35 

423 
47 

782 

202 
844 

87 

Ascites 

Jaundice 

6 
4 

Extreme  temperature,  va- 
rious causes 

2 

Pregnancy  

40  ::':: 

Recent  parturition 

17 
10 

1,3C6 
633 

3,169 

60 
13 

2 

Hernia 

Downers,  bruised,  injured, 
etc 

246 

33 

279 

70 

27 

507 
17,280 

11,805 

29 

Dead  from  A'arious  causcM  . . 
Too  voung 

29 

Leuoocvthemia. . 

5 

1 

GastritiH 

Anthrax 

6 

1 
2 
6 



1 

Encenlialitis  .  . 

1 

i 

Distoma 

. 

j 

£IsophagoNtoma 

1 

Sick 

3 

1 

Melanosis  . 

1 

Parapliimosis 

1 

1 

Fistula 

1 

6 

Open  joint 

1 

2 

Killeil  >)y  city  insi>ectors  . . . 

1,691 

1,827 

574 

6,036 

• 



Total 

12,562 

8, 973 

9.393  i       a« 

1,089 

32  J  69.162  1  21.032 

141 

The  nieat-iiispectioii  tag  or  brand  wa.s  placed  upon  17,177,442  quar- 
ters, 343,427  piec^es,  and  1,554  sacks  of  beef,  6,050,444  carcasses  of 
sheep,  310,126  carcasses  of  calves,  1,138,507  carcasses  of  hogs,  and 
653,756  sacks  and  48,485  pieces  of  pork. 

The  number  of  packages  to  which  the  ordinary  meat-inspection  stamp 
was  affixed  consisted  of  6,584,995  containing  beef,  24,151  of  mutton, 
107  of  veal,  13,122,677  of  pork,  and  602  of  horseflesh. 

The  number  of  cars  that  were  sealed  containing  inspected  products 
for  transshipment  to  official  establishments  and  other  places  was 
69,937. 

The  number  of  ordinary  certificates  issued,  except  for  horseflesh, 
was  43,631.  The  meat  products  for  export  covered  by  these  certifi- 
cates comprised  1,766,234  quarters,  22,844  pieces,  and  1,225,214  pack- 
ages of  beef,  with  a  total  weight  of  438,138,233  pounds;  11,468  pack- 
ages of  mutton,  weighing  680,897  pounds;  and  46,233  carcasses  of  hogs 
and  897,551  packages  of  pork,  weighing  272,050,663  pounds.  Eight 
certificates  were  issued  for  472  packages  of  horseflesh,  weighing 
18S,800  pounds. 
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The  cost  of  conducting  tlie  work  of  oi-dinary  merit  insportiuii  woa 
^^05,280.52;  thiis  is  an  increase  of  Jp81>,571/Jl)  uvcm-  the  amount  expanded 
the  previous  year,  and  us  this  yeur-!^  total  of  anteinortcni  inspections 
b  53,087,944  against  53,223,176  in  189J),  the  average  cost  of  each 
inf^pectton  is  increased  frtjm  0,88  cent  to  0,^5  cent. 

The  following  statement  showt?  the  cost  of  each  antemortem  iuspec- 
tion  from  1893  to  19(XI,  inclusive; 


Cent, 
4.75 
L75 


1897. 
1898. 
I89d. 
UHX). 


MlrROhCOI'IC    INSPECTION    OF    POKK. 

The  number  uf  rarcasses  examined  was  999,554,  resulting  in  the 
following  clas-siiication:  Class  A,  free  from  all  appearance  of  trichinpe, 
9HiS,4<)5,  or  90.88  per  cent;  Class  li,  containing  trichina-like  bodies  or 
disintegrating  trichime,  11,701,  or  1.17  per  cent;  Class  C,  containing 
living  trichinae,  19,448,  or  1.95  per  cent.  The  percentages  this  year 
are  practically  the  i?ame  as  thcHC  previously  found,  there  being  a 
blight  increase  in  carcasses  of  Class  C. 

There  were  19,465  trichinous  can-asses  (inrluding  a  few  left  over 
from  preceding  year)  disposed  of;  their  weight  is  given  as  4,674,363 
pounds,  Of  thi*i  quantity,  approximately,  half  was  tanked,  the  rest 
being  tunied  into  cooked  meat. 

The  number  of  certificates  issued  for  packages  bearing  the  micro- 
Bcopie  inspection  stamp  was  12407;  the  number  of  patkages  was 
S53,333,  with  a  weight  of  55,809,*}26  pounds. 

The  year  having  witnessed  a  great  falling  oil  in  the  trade  uf  micro- 
scopically inspected  i>ork  products,  the  number  of  examinations  and 
the  number  uf  pounds  cxpLirted  were  reduced  to  about  half  the  fig- 
ures for  1899,  while  the  expenses  were  reduced  but  about  one-fourth, 
and,  as  a  consequence,  the  relative  cost  is  much  more.  The  tigurea 
for  this  year  are:  Expenditures,  $154,950,22;  average  for  each  car- 
casij  examined,  15.5  cent^;  for  each  pound  exported,  U.277  cent.  For 
1899  the  corresponding  figures  were  $198,355.14;  8.9  cents;  0,182  cent. 


i 


ISiSPmmOS  OF  VESSELS  AND  EXPORT  AKIMAl^ 

While  there  has  been  an  increase  in  the  total  exports  of  cattle  to  all 
countries  for  1900  over  1899,  the  decline  in  the  niiml)er  of  domestic 
cattle  and  sheep  exported  to  Europe,  noted  in  the  last  report,  has  con- 
tinued^ but  there  has  been  an  increase  in  the  number  of  horses  over 
last  year  of  40  per  cent.  The  figures  for  Canadian  shipments  from 
American  ports  show  a  decrease  in  all  classes  of  animals. 
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The  following  table  shows  the  number  of  American  and  Canadian 
animals  inspected,  number  injected  for  export,  number  tagged,  and 
number  exported  during  the  fiscal  year  1900: 

Number  of  inspect loiu^,  elc,  of  American  and  Oinadian  animah,  fiscal  year  1900. 


American. 

Canadian. 

Kind  of  auimal. 

Number 
of  inspec- 
tions. 

Number 
rejected. 

Number 
tagged. 

Number 
exported. 

Number 
inspected. 

Number 
rejected. 

Number 
exported. 

Cattle 

G32,512 
]3t,313 

M,8C8 

1,373 
63 
173 

318,298 

a3as,182 

/*73,426 

0  37,080 

10 

23,652 

28, 9M 

1,447 

18 

64 

1 

23,6S4 

28,890 

1,446 

Sheep  

Horses. 

Hogs 

a  9,754  via  Canada. 


2)1,581  via  Canada. 


c  410  via  Canada. 


The  figures  showing  the  exports  of  American  and  Canadian  animals 
from  the  United  States  for  1898  and  1899  are  given  in  the  following 
table  for  purposes  of  comparison  with  the  number  of  inspections,  etc, 
shown  in  the  table  immediately  prec*eding: 

Number  of  animals  infpected  and  e.vjxtricd  ftr  fiMtd  years  7898  and  1899. 


Kind  of  animal. 


Cottle  . 
Sh<"ep  . 
Horws. 


In  addition  to  the  HlK)ve  animals  inspected  for  export  to  Europe, 
there  were  also  inspected  6  cattle  destined  to  Jamaica  and  888  to  Ber- 
muda, and  68  Canadian  sheep  to  Argentina. 

The  number  of  certificates  issued  for  American  cattle  was  1,192; 
the  number  of  clwirances  of  vessels  carrying  live  stock  was  862. 

The  number  of  American  and  Canadian  animals  inspected  at  port  of 
defjarkation  by  inspectors  of  this  Department  stationed  at  London, 
Livc^i'pool,  and  Glasgow,  together  with  the  number  and  percentage 
lost  in  tmnsit,  is  shown  in  the  following  table: 

Nnndter  of  anlmah  inspected  at  time  of  landing  in  London^  TAverpoolj  and  Glasgow ^  and 

loss  in  transit. 


From — 

Cattle. 

Sheep. 

Horses, 

Landed. 

Lo«t. 

Landed. 

Lost. 

liandcd. 

Lost, 

I'nitcd  Stnte« 

No. 

'290,  cm 

656 

Perd. 

0.19 

.94 

No. 
71,547 
24,997 

yo. 

436 
263 

Prrd. 
0.61 
1.00 

yo. 

27,836 
1,228 

.Vt>. 
741 
20 

Perd. 
2.59 

Canada 

19,889  1    189 

1.60 

Total 

310. 49K 

746 

.24 

96,644 

689 

.71 

29,064 

761 

2.55 
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Co:wTROL  or   COXTACilOTA  Dtfi£A»lES. 

iSmeihfitn  cattle  ifisrj/ectkm^—Dimug  the  qmu-antine  sc*ftson  of  1809 
Ho  employees  of  this  Deparhiient  supervised  the  movement  of 
^05.8,484  cattle,  in  3*J,9T6  cars,  from  the  district  infested  with  the 
Jouthern  cattle  tick  {BoophUm  an?ufh£jts);  3i*,0^  cars  were  cleaned 
[id  diiiinfectcd. 

In  TcxttS  357*4!^  cattle  were  inspected  and  identified  I>t  brandp?  as 

ri^inating  north  or  west  of  the  v|utu'U!\tiiie  line,  and  were  permitted  to 

shipped  by  rail  or  trailed  to  other  States  or  Territories  for  grazing. 

In  conjunction  with  the  authorities  of  the  State  of  Missouri  0,(^05 
little  ori|,Mnating  in  the  northern  counties  of  Arkansas  were  inspected 
«d  permitted  to  be  driven  into  tljc  former  State. 

Tfi€  jfrtn^tittion  of  «fu^p  scah, — ^The  sheep  industry  of  the  United 

State?  baa  long  suffered  severely  from  the  form  of  st^'abies  produced 

the  Pkf/nr/tkji   cftmjtntnm^  and  commonly  known  as   sheep  st^ab, 

lariy  of  the  Western  States  and  Territories  have  been  badly  infect4Mi, 

^d  t!ie  sheep  shipped  from  these  have  spread  the  conta^rion  to  the 

[•ding  yardh.  stock  yards,  stock  cars,  and  to  all  the  mmiticatious  of 
lie  cbannrls  of  intei'Htate  c*ommorce.  As  a  result  of  this  dissemina- 
ion  of  the  contagion,  the  Eastern  feeders  w*ho  have  purchased  store 
beep  liave  very  often  found  them  infected  wiUi  this  troublesome  dis- 
There  have  conbcqnently  been  severe  losses  from  the  disease  m 
JI  partvS  (tf  the  country. 

It  has  been  a  ditKcult  matter  to  get  control  of  the  sheep  ti'affic  in 
Urh  a  manner  as  to  prevent  the  spread  of  scab,  without  at  the  same 

K  too  seriously  interfering  with  the  marketing  of  the  animals.  To 
*M  the  burden  of  the  sheep  owners  as  much  as  ix>ssible,  the  regu- 
Itioos  wer«  at  first  veiy  simple  and  easily  complied  with;  they  tave 

c?n  made  more  string<'nt  and  effectual  as  the  nature  and  objects  of 
requirement*}  became  known. 

The  first  sti»p  in  thi*  process  of  control  was  to  give  notice  of  the 
sistence  of  the  disease,  and  of  the  provisions  of  the  law  prohibiting 
Htiipmeot  of  dis*Hased  or  expose<l  animals  from  one  State  or  Terri- 
>ry  to  another.  At  the  same  time  a  bulletin  giving  information  of 
5e  nature  of  the  disease  and  the  methods  for  curing  it  was  widely 
istribut«.»d  through  the  affected  sections.  Diseased  sheep  coming  into 
be  stock  yards  were  reijuired  to  be  dipped  lieforo  being  shipped  to 
Hhcr  States  or  sold  as  feeders. 

A*i  the  results  of  the  dipping  were  not  satisfactory,  this  operation 
ras  put  under  the  supervision  of  Bureau  inspectors*  and  the  dipping 
Siiuid  wa.s  required  to  be  made  of  certain  spceilied  ingn'dients  usi*d  in 
;>ropcr  proiK)rtions.  Inspectors  were  also  i>laced  at  all  points  where 
lilroads  crossed  the  Missouri  River,  in  order  to  discover  the  diseased 
tioi*p  aad  i^top  them  before  they  gained  access  to  the  large  stock  yards 
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of  more  eastern  points.  Finally,  inspectors  were  distributed  through- 
out the  States  where  the  traffic  originates  to  inspect  the  sheep  and 
certify  to  the  healthy  ones  at  the  time  of  shipment. 

The  effect  of  this  work  has  been  verj'  marked.  Sheep  owners  have 
been  encouraged  and  stimulated  to  treat  their  diseased  animals  and 
free  their  ranges  from  the  contagion.  There  is  a  much  smaller  num- 
ber of  diseased  sheep  found  in  the  stock  yards,  and  the  infection  is 
gradually  disappearing.  A  few  years  more  of  earnest  work  will  be 
sufficient  to  eradicate  this  disease  and  to  remove  in  this  manner  one  of 
the  greatest  sources  of  loss  to  the  sheep  industry. 

Experiments  with  reference  to  this  disease  are  in  progress  at  the 
experiment  station  of  the  Bureau.  A  flock  of  Delaine  Merino  sheep 
has  been  purchased  in  order  to  determine  the  precise  effect  of  vari- 
ous dips  on  a  standard  fine  wool.  The  wool  of  the  Merino  sheep  is 
much  finer  and  more  closely  set  than  that  of  most  other  breeds,  and 
it  is  a  question  whether  a  dip  effective  for  sheep  with  a  smooth  skin 
and  straight  wool  is  equally  effective  when  applied  to  sheep  with  the 
fleece  and  skin  of  the  Merino. 

The  number  of  sheep  inspected  at  various  places  in  order  to  prevent 
the  interstate  shipment  of  diseased  sheep  was  1,801,379,  and  the  number 
dipped  under  the  supervision  of  Bureau  in8pectoi*s  was  626,838. 


INSPECTION   OF   IMPOKTED    ANIMALS. 

The  numbers  and  classes  of  animals  imported  from  Mexico  and 
inspected  at  ports  of  entry  along  the  international  boundar}^  line  are 
here  given:  Cattle,  80,329;  sheep,  9,976;  hogs,  44;  goats,  4,132; 
horses,  3. 

From  Canada  the  imports  of  animals  not  subject  to  detention  at 
quarantine  stations  comprised  77,693  cattle,  209,373  sheep,  1,886  horses, 
1,092  hogs,  6  goats,  and  1  deer— total  290,051.  Of  these,  1,012  cattle, 
7,262  sheep,  137  horses,  and  180  hogs  were  imported  for  breeding 
purposes. 

Through  the  port  of  New  York  there  were  imported  265  horses  and 
350  mules;  through  the  port  of  San  Francisco,  8  horses. 

The  following  table  shows  the  number  and  kinds  of  animals  detained 
in  quarantine  for  the  specified  time: 

Xnmher  of  (inimah  imported  and  (/unrcmlincd  at  different  stations. 


Littleton,  Mass 

Garnehi,  N.  J 

Port  Huron,  Mich 

Dctnjlt,  Mich 

SaultSto.  Marie,  Mich. 
Alexandria  Buy,  N.  Y  . 


Cattle. 


Sheep. 

Hogs. 
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?^umhcr  of  unlmah  Impatitd  atnl  qtmrantined  iti  different  &Utilaii» — CrmtmiietL 


StIttlolIB, 

Cftttlc, 

Shocp. 

llOgK. 

PflffAl<»,  If .  y ,..,.._,,__.._,, . 

li 

13 

1 

a 

34 

S2 
SI 
» 

Ogdeiuilitti^^K.Y ^.,„^.„, ..,. 

Bt  AJlHilM,Vt -... 

1 

Rteliford.Vt 

JJewix>rt,  Vt .....,.....^.^..,.^. ..„>...                             - 

B«<H^ her  Full*,  Vt- *-—.... 

2 
7 

m 

2 
20 

I* 

lAlitaa  Tumi,  Vt p - 

y 

Unaltrin,  Me ....,..»r-'*-T«— a-**- ,.-,,—.-.,,,.. 

Vnnccboro,  Me  ..*.....»......«..,—, .^ ...,,,..,,. 

2: 

EaMport  Me,             .      .        „  .                   ,    - 

TolAl 

lAl 

fM 

f 

There  were  also  received  at  the  Garfield  station  7  doer,  4  gazelles^ 
32  camels,  1  goat,  3  zebuh?. 


BIOCHEMJC   DIVISION. 


TL'BERCULIN    AXD    MALLETX, 


[     ^^^ 


In  addition  to  the  prepamtion  of  tuberculin,  which  will  be  mentioned? 
Iter,  the  Biochemic  Division  has  made  and  distributed  10,722  daseg  of 
lallcin  for  testing  horses  for  glander.s.  Considerable  qmiutitiey  of 
iS^  were  used  in  Minnesota,  Iowa,  South  Dakota,  and  Oklahoma  Ter- 
itory^  but  the  largest  part  was  supplied  to  the  War  Department,  and 

iidl  amounts  have  been  sent  to  twelve  ditferent  States. 

MJRUM    FOR    HOO    CJTOLERA    AND   8WINK    PLAt^UE. 

Tlie  work  of  preparing  serum  for  treating  hog  cholera  and  swine* 

ilaguo  has  been  continued  this  year  as  last.     The  number  of  animal^^ 

which  had  l>een  used  for  the  preparation  of  the  scrum  is  about  tho- 

,c  as  last  3*ear.     A   force  of  inspectors  of  the  Bureau  has  been 

©gaged  in  treating  a  large  number  of  animals  in  two  counties  in- 

Iowa,  two  of  the  same  counties  in  which  work  was  conducted  during 

the  last  3x*ar.     The  results  in  general,  so  far  as  can  be  determined  at 

the  present  timcj  arc  hardly  such  as  to  justify  positive  conclusions^ 

though  sufficiently  encouraging  to  justify  continued  experimenttition. 

The  prcpiration  of  the  large  quantities  of  antitoxic  serum  necessary 

to  conduct  this  work  in  the  field  has  entailed  a  large  amount  of  routine 

work  in  the  lalx>ratory,  and  also  at  the  Experiment  Station,  where  the 

imals  for  supplying  the  serum  have  been  treated.     Full  reports  are 

ing  kept  this  3"ear,  as  last,  of  the  herds  that  arc  treated;  cultures 

arc  taken  from  the  sick  animals  and  ai-e  sent  to  the  laboratory  for 

further  tests  and  identification,  and  care  is  taken  not  only  to  demon- 

»trat4»  so  far  as  possible  the  exact  character  of  the  disease  existing  Id 
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the  animaLs  which  are  treated  in  the  field,  but  also  to  test  the  quan- 
tity and  chai*acter  of  the  serum  used  for  treatment.  Important  varia- 
tions in  cultures,  cultural  products,  and  their  bearings  which  have 
developed  in  this  work  are  being  carefully  studied. 

INTERNATIONAL    CONGRKSSES   OV   MEDICINE    AND    HYGIENE. 

These  two  important  international  congresses,  which  meet  every 
third  year,  held  their  sessions  during  the  present  summer.  As  the 
investigations  cx)nducted  in  the  laboratories  of  the  Bureau  of  Animal 
Industry  are  of  such  far-reaching  importance  in  the  study  of  diseases 
of  both  men  and  animals,  it  seemed  proper  that  the  Bureau  should  be 
represented.  Accordingly,  Dr.  E.  A.  de  Schweinitz,  chief  of  the  Bio- 
chemic  Division,  who  was  in  England  in  connection  with  some  tuber- 
culosis investigations,  was  instructed  to  represent  the  Bureau  and  the 
Department  of  Agriculture  at  these  meetings.  Over  6,000  doctors 
were  registered  in  connection  with  the  International  Medical  Con- 
gress. The  work  of  this  congress  was  divided  into  a  number  of  dif- 
ferent sections,  the  section  on  bacteriology  embracing  the  work  which 
was  more  directly  connected  with  the  work  of  the  Biochemic  Labora- 
tory. The  sessions  of  this  section  were  held  at  the  Pasteur  Institute 
in  the  new  chemical  biologic  (or  biochemic)  laboratory,  which  has  just 
been  completed  at  an  expenditure  of  several  million  fi-ancs.  This 
laboratory  and  an  excellent  new  hospital,  which  has  also  just  been 
completed,  together  w  ith  the  old  Pasteur  Institute,  are  to  bo  devoted 
entirely  to  the  study  of  bac-teria,  bacterial  products,  toxins,  and  anti- 
toxins in  relation  to  disease,  and  also  to  the  study  of  bacteria  and  bac- 
terial products  from  an  economical  standpoint.  If  the  laboratory 
investigations  of  the  Bureau  of  Animal  Industry  conducted  in  poorly 
adapted  buildings  have  given  such  useful  results,  the  benefits  which 
would  accrue  from  investigations  conducted  in  so  complete  a  labora- 
tor}'  as  the  one  referred  to,  where  eveiy  possible  facility  is  provided, 
would  ]je  untold. 

Dr.  de  Schweinit^s  presented  to  the  congress  a  paper  giving  a  review 
of  the  most  important  experimental  work  in  connection  with  tubercu- 
losis in  the  United  States  during  the  past  ten  years.  The  fact  that  this 
section  was  attended  by  such  men  as  Duclaux,  Metschnikoflf,  Laveran, 
Blanchard,  Arloing,  Buchner,  Ehrlich,  Salomensen,  Roux,  Martin, 
Nocard,  and  many  other  of  the  most  prominent  scientific  men  of 
Europe  is  evidence  of  the  importance  of  the  Bureau  being  repre- 
sented on  such  occasions  and  taking  an  active  part  in  the  proceedings. 
The  representative  of  the  Buretiu  was  one  of  the  honorary  presidents 
and  presiding  oflicei*s. 

While  no  new  or  startling  investigations  were  announced,  very 
many  valuable  reviews  in  ditferent  lines  of  work  were  bix>ught  to  th« 
-attention  of  the  members  of  the  congress,  which  may  be  said  to  have 
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'  9evre<i  lo»  great  extent  ns  a  *'  clearing  hoiiso"'  and  new  .starting  point 
for  contiuuution  of  important  investigations. 

The  Congress  of  Hygiene  had  a  very  much  sinialler  number  of 
members  thnn  the  International  Medical  Congrcs*?,  and  the  mattej*s 
presented  were  to  :^ome  extent  the  same  a,s  those  discui^sed  in  the 
International  Medical  Congress.  The  paper  read  here  by  Dr.  de 
Schweinitz  was  a  review  of  the  work  which  hius  been  carried  on  in 
endeaivoring  to  control  tuberculo.sis  in  men  and  aniniulj!^  in  the  Cnited 
Statesi,  The  resolutions  adopted  and  general  views  of  impoi'tance 
exprcjised  will  be  submitted  for  publication  in  the  Annual  Report  of 
the  Bureau. 

PATHOLOGICAL    DI^^ISION. 

The  principal  work  of  this  Division  during  the  past  fiscal  year  baa'] 
coiLsisted  in  (1)  the  preparation  and  distrilmtion  of  blai'klcg  vaccine;' 
(2)  hilionitory  experiments  for  diagnostic  purposes  in  connection  with 
an  outbi-eak  of  mbies  in  the  District  of  Columbia;  (3)  an  investigation 
of  the  nature,  cause,  and  **cc>noniic  importance  of  caseous  lymph- 
adenitis in  sheep;  (4)  an  investigation  of  an  outbreak  of  nibies  in  the 
tlairy  herd  of  the  Government  Asylum  for  the  Insane  at  St  Elizabeth, 
D.  C;  (5)  an  investigation  of  the  prevalence  of  tu>>erculosis  in  the 
same  herd,  and  the  determination  of  the  pathogenic  propeiHes  of 
milk  from  cows  which  have  reacted  to  tuberculin,  but  show  no  physical 
symptoms  of  tuberculosis:  {i\)  an  investigation  of  an  outbreak  of  facial 
dennatitis  in  sheep  in  Maryland;  (7)  an  investigation  of  sevenil  out- 
breaks of  gangrenous  \iilvitis  in  cattle;  (8)  an  investigation  of  an  out- 
break of  an  infectious  disease  among  a  flock  of  sheep  in  Michigan;  (9) 
an  investigation  regarding  the  therapeutic  value  of  the  so-calIe«l  gaso- 
j  line  treatment  for  parasitic  diseases  in  sheep;  (10)  an  investigation 
regarding  infectious  alxirtion  in  cattle;  (11)  the  determination  of 
pathological  specimens  referred  to  this  Division  for  diagnosis;  (12)  the 
preparation  of  answers  to  numerous  inciuiries  regarding  diseases  of 
live  stock  in  the  United  States. 

In  addition  to  the  al)ove,  it  has  devolved  upon  the  chief  of  this 
Divisiofi  to  prepare  the  examination  for  veterinarians  in  the  United 
States  cavalry  and  to  grade  the  numerous  papers  according  to  their 
merits, 

THE   PREPARATIOX   AND   DISTRIBUTJOy   OF  BtACKLEO    VACCINE, 

During  the  paist  tiscal  year  1,076,150  doses  of  blackleg  vaccine  have 
l»een  prejMired  and  distributed  among  thi*  various  States  and  Terri- 
tories^, as  itemized  below.  The  demand  for  this  preventive  is  steadily 
increasing,  and  the  summarized  reports  of  2,(XK)  cattle  owners  testify 
to  the  great  efficiency  of  the  preptiration  in  reducing  losses  from  black- 
leg to  a  minimum.  It  is  consi^rvatively  estimated  tluit  the  annual  loss 
from  this  disease  when  no  preventive  measures  are  taken  amounts  to 
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about  $6,000,000.  This  estimate  is  based  upon  the  reported  loss  of 
from  10  to  25  per  cent  of  all  young  stock  in  the  vast  districts  of  this 
country  where  blackleg  prevails. 

So  far  as  can  be  judged  at  the  present  time  the  loss  after  vaccination 
during  the  past  year  has  been  less  than  one-half  of  1  per  cent. 

Since  the  beginning  of  the  distribution  of  blackleg  vaccine  in  August, 
1897,  the  total  number  of  doses  furnished  to  the  cattle  raisers  of  this 
country  amounts  to  1,711,900,  and  the  indications  are  that  between 
2,000,000  and  2,500,000  doses  will  be  required  to  supply  the  demand 
during  the  fiscal  year  ending  June  30,  1901. 

Number  of  doses  of  blackleg  vaccine  distributed  during  fiscal  year  ending  June  SOj  1900, 

by  Slates. 


Arizona... 

Arkansas 

California 

Colorado 

Georgia 

Idaho  

Illinois 

Indiana 

Indian  Territory. 
Iowa 


Number. 
3,750 

420 

8,585 

99,340 

20 

4,595 

1,535 

600 

28,495 

13,325 

Kansas 172, 535 

Kentucky 4, 235 

Louisiana 75 

Michigan 170 

Minnesota 13,835 

Mississippi 340 

Missouri 19, 420 

Montana 23, 560 

Nebraska 185,580 

New  Mexico 9, 215 

New  York 465 


Number. 

1,390 

3,315 

76,325 

60 

42,085 

6,655 

2,045 

50 

91,575 

1,970 

Texas 189,235 


Nevada 

North  Carolina 

North  Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Philippine  Islands. 

South  Dakota 

Tennessee 


Utah... 

Vermont 

Virginia 

West  Indies... 
Washington . . . 
West  Virginia. 

Wisconsin 

Wyoming 


6,725 

410 

19,190 

500 

2,615 

2,770 

540 

38,600 


Total 1,076,150 


RABIES   IN   THE   DISTRICT   OF   COLUMBIA. 

There  has  been  a  marked  increase  in  the  number  of  rabid  dogs  dis- 
covered in  the  District  of  Columbia  during  the  past  year.  In  previous 
years  the  number  brought  to  the  attention  of  this  Bureau  was  as  fol- 
lows: In  1893,  11;  1895,  2;  1896,  5;  1897,  3;  1898,  7;  1899,  January  1 
to  June  30,  4.  For  the  fiscal  year  ending  June  30,  1900,  the  number 
of  cases  was:  August,  1;  October,  2;  November,  5;  December,  7;  Jan- 
uary, 5;  Februaiy,  6;  March,  4;  April,  6;  May,  6;  June,  3 — total,  45. 
In  addition,  4  cows,  1  cat,  and  1  horse  were  tested  and  found  to  have 
died  of  rabies.     Four  men  and  16  children  were  bitten. 

The  continued  prevalence  of  this  terrible  and  fatal  disease  at  the 
seat  of  the  Federal  Government  is  a  serious  condition  and  one  which 
demands  earnest  consideration.  Rabies  is  a  disease  which  originates 
only  from  contagion;  in  the  vast  majority  of  cases  it  is  caused  by  the 
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>ite  of  a  rubid  ilog.  If,  when  an  ouHireak  oocurs,  dogn  arc  kept 
securely  isolated  or  are  properly  niiij^zled  fur  a  sufficient  time  to  cover 
the  period  of  incubation,  the  diseatsc  U  easily  .stamped  out.  It  seems 
inexcusable,  therefore,  to  allow  the  cnntaj^ion  to  be  propa^aited  indefi- 
nitely, causing  luitokl  suffering  to  the  atfectcd  animals  and  menacing 
the  lives  of  persons,  particularly  children,  who  go  upon  the  streets. 

Rabies  is  worth\'  of  the  attention  of  the  Fedt*ind  iiuthorities,  not  only 
because  it  has  Iteen  so  frequent  at  the  .seat  of  government  where  Fed- 
eral laws  alone  apply,  but  because  rabid  dogs  are  liable  to  be  conveyed 
or  to  cross  into  the  States  of  Maryland  or  Virginia,  thus  carrying  the 
contagion. 

Section  8  of  the  act  of  Congress  approved  May  29^  1884,  makes  it 
the  duty  of  the  Commissioners  of  the  District  of  Cobmibia  ''whenever 
any  contagious,  infectious,  or  conununicable  disease  affetling  domes- 
tic animals'"  shall  be  brought  into  or  shall  break  out  in  the  District, 
to  take  measures  to  suppress  the  same  promptly  and  to  prevent  the 
same  froui  spreading,  and  to  report  to  the  Secretary  of  Agriculture 
whatever  the}"  may  do  iu  pursuance  of  the  provisions  of  this  section. 
In  oilier  to  cooperate  with  the  Dirtrict  govermn*'nt  in  harfuony  with 
the  spirit  of  section  3  of  the  act  mentioned,  all  dogs  suspected  of  hav- 
ing  rabies  have  been  received  at  the  laboratory  of  this  Bureau,  and 
have  been  tested  by  postmortem  examination  and  by  inoculation 
experiments  to  determine  positively'  as  to  whether  tliey  were  so  dis- 
[ilteBd,  and  the  health  dejmrtnu^nt  ha«  been  advised  of  the  result  of  the 
testis.  Public  notice  was  also  given  Viy  tiie  issuance  of  a  Dcimrtment 
order  of  the  existence  of  rabies  in  the  District,  and  prohibiting  the 
movement  of  dogs  between  the  District  and  the  adjoining  States, 
except  under  conditions  which  would  prevent  the  spread  of  the  con- 
tagion. 

The  Couimissioners  of  the  District  ordered  the  muzzling  of  dogs  for 
a  time,  Imt  the  order  was  so  generally  disregarded  by  dog  owners, 
either  by  allowing  dogs  to  run  at  brge  without  any  muzzle  or  by  the 
use  of  inefficient  and  worthless  muzzles,  that  the  measure  had  no 
appreciable  effect  upon  the  progress  of  the  outbreak*  There  was 
inci-e4L»iCKl  activity  on  the  part  of  the  authorities  in  catching  and 
destroying  unlicensed  dogs,  which  unquestionably  had  considerable 
effect  in  limiting  the  extension  of  the  contagion.  New  cases  of  the 
disease^  however,  continue  to  develop,  and  the  contagion  still  exists, 
raenaciiig  human  life  and  threatening  the  animals  of  the  District  and 
of  surrounding  States. 

Ah  nibics  is  a  disease  whieh  can  bo  best  controlled  by  hjcal  authori- 
ties, siuco  such  authorities  already  have  the  machinery  for  seizing 
dogs  and  for  properly  disptising  of  them,  it  has  not  been  deemed 
advisable  for  the  Bureau  to  take  any  active  steps  for  the  suppression 
of  this  outbreak.  Nevertheless,  it  is  plain  that  unless  the  dkoasc  soon 
disappcarM  of  itself  it  will  be  the  duty  of  the  Bureau  to  take  adequate 


22 


BUBEAU    OF    ANIMAL    INDUSTRY. 


steps  to  protect  the  several  States  from  the  contagion  which  is  being 
harbored  in  the  District.  There  have  been  cases  of  rabies  already 
reported  just  beyond  the  District  boundary,  which  presumably  were 
due  to  extension  of  the  contagion  from  the  District. 

The  number  of  children  bitten  by  I'abid  animals  is  sufficient  to  excite 
the  f  eai-s  of  all  parents,  and  should  l>e  an  adequate  reason  for  the  most 
stringent  measures  of  eradication.  It  is  fortunate  that  the  Pasteur 
treatment  has  been  available,  and  that  nearly  or  quite  all  of  the  bitten 
persons  have  taken  it,  otherwise  it  is  likely  that  in  this  number  there 
would  have  been  several  deaths.  This  treatment,  however,  is  expen- 
sive, it  is  painful,  it  requires  time,  and  it  is  not  infallible,  although  it 
has  reduced  the  deaths  among  bitten  persons  to  0.5  per  cent,  or  1  in 
200.  The  children  bitten  have  usually  been  those  of  people  in  moderate 
circumstances  and  the  cost  of  treatment  has  been  a  serious  burden 
and  hardship  to  them. 

A  disease  of  this  nature  is>  one  from  which  the  people  rightfully 
expect  protection  from  their  Gov^ernment.  '  It  is  a  danger  which  they 
can  not  avoid  by  individual  effort.  It  menaces  their  most  cherished 
possessions — their  children.  It  is  a  disease  so  terrible  in  its  mani- 
festations, so  frightful  in  the  suffering  w  hich  it  causes,  that  no  child 
should  be  unnecessarily  exposed  to  it,  and  no  parent  should  be  placed 
in  the  position  of  seeing  his  child  die  in  agonies  that  would  haunt  his 
memory  for  all  time. 

In  view  of  the  practically  continuous  existence  of  the  rabies  con- 
tagion in  the  District  of  Columbia  for  the  past  three  years,  I  would 
recommend  either  that  Congi'ess  authorize  the  Secretary  of  Agricul- 
ture to  pay  out  of  the  appropriation  for  the  Bureau  of  Animal  Industry 
for  the  treatment  of  bitten  children  whose  parents  would  be  burdened 
by  such  expense,  or  that  the  Surgeon-General  of  the  Army  or  the 
Marine-Hospital  Service  bo  directed  to  establish  an  institution  for 
such  treatment  and  to  administer  the  same  without  charge. 

The  following  table  shows  in  detiiil  the  number  of  animals  proved 
b}'  inoculation  experiments  to  have  been  rabid: 

Aniiiuih  proved  by  wocxdativn  experiments  to  have  been  rabid,  and  persons  bitten,  fiscal 
year  July  i,  1S99,  to  Jane  30,  1900. 


THit**. 


Augii.st  30, 1899  . . . . 
October  27,1899.... 
October  30,1899.... 
November  2, 1S99  . . 
November  A,  1899  . . 
November  13, 1899 . 
NovemlKTir>,  1899. 
November  29, 18W. 
December  4, 1899  . . 


Record 
iiiiml>er 
of  (log. 


Animals  other 
than  do^f^:. 


Persoos  bitten. 


1  cow. 


2  children. 
2  men. 


a  Tbcsir  ctilldren  werw  bitten  by  a  DUirlct  dos  dtognoiuKl  by  InocuUUon  esc  peri  men  t«  In  BttHimwre 
TtIK   PRKVEXTIO??    UF  TtTBBRCULOBlB, 

Since  the  discovery  of  the  Jiagnostic  value  of  tul^erciiliii  in  Ijovipo 
tulMirculoHis  in  1891,  th</rc  fmve  been  many  offir-ial  tests  Diade  in  tin; 
United  States  to  a.scertain  the  extent  to  which  the  diHease  exists,  and 
to  diminijsh  tht*  number  of  affected  animals.  Whib^  numerous  herds 
have  been  found  di^^ea^ed  to  a  remarkable  and  even  alarming  extent, 
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the  consensus  of  opinion  is  that,  considering  all  the  cattle  in  a  State, 
not  over  5  per  cent  of  the  animals  would  react  to  the  test  even  in  our 
dairy  sections,  and  not  half  of  1  per  cent  of  the  cattle  killed  under  the 
Bureau  inspection  is  found  tuberculous.  In  certain  districts,  however, 
the  disease  is  much  more  frequent,  and  the  astonishing  degree  to 
which  it  may  develop  in  a  herd  before  its  presence  is  discovered  by 
the  owner,  and  much  less  by  others,  has  led  to  a  demand  for  investiga- 
tion and  for  repressive  measures. 

A  considerable  number  of  States  have  laws  and  regulations  made 
for  the  purpose  of  preventing  the  introduction  of  tuberculous  cattle 
from  other  States  or  foreign  countries.  While  these  differ  much  in 
detail,  the  general  plan  is  to  require  that  cattle  introduced  for  breed- 
ing or  dairy  purposes  be  tested  with  tuberculin  and  their  healthful- 
ness  certified  by  the  authorities  of  the  States  from  which  they  origi- 
nate, or,  failing  in  this,  by  the  authorities  of  the  State  where  they 
are  destined  to  remain.  The  weak  points  in  this  system  are:  First,  that 
many  States  from  which  cattle  are  shipped  have  no  officials  to  make 
the  tests  and  none  with  authority  to  issue  certificates;  second,  that 
very  few  of  the  receiving  States  have  a  sufficient  veterinary  force  to 
make  the  required  tests;  and,  third,  that  the  numerous  and  varied 
requirements  of  the  several  States  are  confusing  to  shippers,  difficult 
to  comply  with,  and  a  serious  burden  to  interstate  commerce.  The 
situation  is  not  unlike  that  which  existed  fifteen  years  ago,  when 
nearly  every  State  had  a  quarantine  against  the  cattle  of  every  other 
State  to.  guard  against  the  introduction  of  contagious  pleuro- 
pneumonia. 

This  Bureau  has  endeavored  to  assist  the  individual  States  in  guard- 
ing against  infection  from  other  States  and  from  foreign  countries,  as 
contemplated  by  its  organic  act.  Notice  has  been  given  that  it  is  a 
violation  of  the  Federal  statutes  to  ship  animals  affected  with  tuber- 
culosis from  one  State  to  another.  Cattle  imported  from  Canada  for 
breeding  or  dairy  purposes  are  required  to  be  accompanied  by  a  cer- 
tificate of  healthf  ulness  shown  by  a  tuberculin  test  made  by  an  official 
veterinary  surgeon,  while  those  from  other  countries  which  pass 
through  the  quarantine  stations  are  tested  during  the  period  of 
detention. 

The  certificates  of  tests  made  in  the  country  of  origin  have  frequently 
been  unsatisfactory,  and  it  has  been  determined  to  make  immediate 
arrangements  to  have  imported  cattle  tested  by  officials  of  this  Gov- 
ernment. It  is  thought  that  the  cattle  from  Great  Britain  may  be 
tested  before  they  leave  that  country,  and  the  importei-s  thus  saved 
from  the  loss  which  is  inevitable  if  they  are  tested  here. 

The  effort  to  control  tuberculosis  is  a  most  reasonable  and  proper 
one,  and  if  conservatively  directed  should  receive  the  support  of  every 
friend  of  the  cattle  industry.     Not  only  is  tuberculosis  one  of  the  worst 


&m 


?EKTH    ANKITAL   BEPORT, 


scourges  of  the  lx)vitio  mce,  «ttackiiig  as  high  as  DO  per  cent  of  the 
anmialH  in  individual  herd>?,  but  its  existence  in  believed  by  the  best 
sanitary  authorities  to  be  a  8eriou8  menace  to  the  health  of  the  con- 
sumers of  meat  and  dairy  product*^.  It  is  therefore  a  disease  to  be 
dreaded,  not  nn]\'  because  of  the  value  of  the  (*attle  which  it  injures 
or  derftro^^s,  }mt  becauHe  it  threatens  luankind  with  an  int^urable  and 
fatal  infection.  The  individual  Slutcs,  therefore,  liave  j^ood  reason 
for  desiringf  to  stop  the  importation  of  the  tulRM'culosis  ronta^^ioii  and 
for  adopting  ineasures  intended  to  lessen  or  control  the  disea.se  within 
their  own  territory. 

Tuljerculosis  unfortunutely  in  not  coniined  to  cutlh\  Init  also  alfeets 
swine,  and  rn  these  animaln  is  more  acute  and  more  likely  to  involve 
the  edible  poi'tions  of  the  cari^asn.  There  is  good  reason  to  believe 
that  the  disease  is  becoming'  more  frequent  with  swine,  probably  on 
account  of  feeding  the  mixed  milk  returned  from  creameries.  A  sin- 
gle tuberculous  herd  of  cows  might  in  this  manner  infect  the  greater 
part  of  the  swine  in  a  considerable  distriL-t,  While  this  method  of 
propagating  the  disease  could  be  easily  guardi^d.  against  by  sterilizing 
the  milk,  it  appears  that  this  simide  precaution  is  usually  neglected. 

The  herds  of  the  Cnitcd  States  arc  far  less  seriously  affected  with 
tuberculosis  than  are  those  of  European  countries,  notwithstanding 
the  fact  that  none  of  our  State's  feels  al>le  to  adopt  and  onforee  system- 
atic and  thorough  measures  for  the  immediate  control  of  this  disease. 
The  proportion  of  animals  affected  in  Europe  indicates  both  the  dan- 
ger which  threatens  our  herds,  if  the  disease  is  allowed  to  progresH 
here,  and  the  importance  of  thorough  measures  to  prevent  the  intro* 
duction  of  diseased  breeding  stock  from  abroad, 

Recent  tiguiTs  from  reliable  sources  show  that  of  4.25t)  cattle  tested 
in  Momvia,  Austria,  1.553,  or  3n.4S  per  .cent,  were  tuberculous.  The 
slaughterhouse  statisti<*s  of  Amsterdam  show  an  increase  in  the  per- 
centage of  tuberculosis  among  adult  cattle  from  l.T<J  in  1888  to  1*-?  in 
18!;>8,  In  Fmnre,  according  to  Noaird  and  Leclainche,  Champagne, 
Lorraine,  and  Brie  are  highly  infected,  the  numlier  of  tubcrculouf* 
cows  in  some  regions  reaching  15  to  'JO  per  cent;  veterinarians  esti- 
mate that  the  proportion  of  tuberculous  cows  in  Beaueo  exceeds  25 
per  cent;  in  Brittany  and  Nivemais  the  disease  is  making  frightful 
progress;  in  the  Hautes  Vosges  30  to  40  per  cent  of  the  milch  cows 
are  said  to  be  tul^crculous,  while  in  the  southeast  the  proportion  is 
greater  stilb  and  in  certain  valleys  of  the  Pyrenees  exceeds  50  percent. 
In  Denmark,  of  (>7,263  cattle  tested  from  ISOG  to  181)8,  32,8  per  cent 
were  found  tuberculous.  In  Belgium  48. 8S  per  cent  of  cattle  reacted 
out  of  a  total  of  20,850  head  tested.  Recent  slaughterhouse  statistics 
from  tierniany  show  that  the  cattle  slaughtered  are  affected  with  tuber- 
euiosii^as  follows:  At  Berlin  (1897),  20.03  per  cent;  Mage 

cent;  Lubeck 
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cent;  Leipsic  (1897),  36.4  per  cent;  Stolp  (1898-99),  37.7  per  cent;  and 
in  the  whole  of  Saxony  (1898),  30.46  per  cent. 

In  Great  Britain  the  investigations  have  not  been  so  extensive  as  in 
some  other  countries,  but  according  to  McFadyean  15,392  head  of 
cattle  were  tested  during  three  years  with  tuberculin  supplied  by  the 
Royal  Veterinary  College,  and  of  these  4,105,  or  26  per  cent,  reacted. 
These  animals  were  located  in  all  parts  of  England,  with  a  few  in 
Ireland,  Scotland,  Wales,  and  the  Channel  Islands.  Four  veterinary 
surgeons  tested  80  purebred  Shorthorns  for  export,  and  34  of  these, 
or  42  per  cent,  reacted. 

These  facts  show  the  almost  univei*sal  distribution  and  the  serious 
extent  to  which  tuberculosis  prevails  among  the  cattle  of  Europe. 
We  might  almost  question  the  advisability  of  further  importations 
from  such  badly  diseased  herds,  but  certainly  if  importation  is  allowed 
it  should  be  under  the  strictest  supervision  and  with  the  adoption  of 
every  precaution  to  prevent  violation  or  evasion  of  the  law  which  pro- 
hibits the  importation  of  diseased  animals. 

There  have  been  made  and  distributed  during  the  year  33,400  doses 
of  turberculin,  which  were  supplied  to  local  authorities  as  a  means  of 
cooperation  for  the  suppression  of  the  disease.  The  greater  part  of 
this  was  used  by  the  States  of  Minncsotji,  Vermont,  and  Illinois,  but 
a  considerable  quantity  was  sent  to  Michigan,  Iowa,  New  Jersey,  and 
California,  and  a  small  amount  was  supplied  to  the  W^ar  Department, 
the  Marine-Hospital  Service,  and  to  inspectors  of  the  Bureau  of 
Animal  Industry  for  official  use.  The  use  of  tuberculin  as  a  means 
of  discovering  tuberculosis  has  been  less  extensive  in  the  United 
States  during  the  past  year  than  in  some  previous  years,  owing,  it 
appears,  to  a  sentiment  which  has  been  created  against  it  by  those 
who  oppose  work  for  the  suppression  of  this  disease.  The  value  of 
this  agent  has  been  thoroughly  established  by  scientific  investigation  . 
and  practical  use,  and  no  well-informed  veterinarian  would  at  the 
present  day  undertake  to  conduct  any  effectual  operations  for  eradi- 
cating this  disease  without  its  aid  in  selecting  the  affected  animals. 
While,  therefore,  ceitain  States  may  temporarily  abandon  the  use  of 
tuberculin,  they  are  sure  to  return  to  its  use  when  they  seriously 
attempt  to  control  the  disease,  since  its  aid  is  indispensable  to  intelli- 
gent and  efficient  action. 

The  Bureau  has  recently  made  a  test  of  the  herd  of  cattle  belonging 
to  the  Government  Asylum  for  the  Insane,  at  St.  Elizabeth,  D.  C, 
which  serves  as  an  additional  illustration  of  the  great  value  of  tuber- 
culin. The  presence  of  tuberculosis  in  this  herd  was  revealed  acci- 
dentally. A  numter  of  the  dry  cows  were  running  in  a  field,  where 
they  were  undoubtedly  bitten  by  a  rabid  dog,  as  18  of  them  died  of 
rabies  in  the  course  of  two  weeks.  In  making  the  postmortem  exam- 
ination to  discover  the  cause  of  death  at  least  12  of  them  were  found 
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extf*n»ively  affected  with  tuberculosis.  Tbis  \vd  to  llu*  entire  ln-rd 
being  te8ted  with  tuf>t^rcuUn  by  the  Pathologieiil  Division  of  tbia 
Burenu.  Of  the  102  aninmk  tested,  79  gave  a  decided  reaction,  mak- 
injr  the  proportion  of  animals  atl'ected  more  than  77  per  cent.  As  13 
of  the  ^3  uniiuah)  which  did  not  react  had  but  recently  been  purcha**ed 
from  a  fann  in  Vii'ginia,  it  will  Vne  seen  that  more  than  S>0  per  cent  of 
th<*  old  herd  reacted  to  the  test. 

Advantage  lias  been  tiiken  of  thi?:^  opportunity  Ut  tee^t  the  inetfect- 
ivenes^t  of  milk  from  cows  which  have  reacted  to  the  tul»erculin  test, 
but  wdiieh  on  physical  examination  are  apparently  healthy,  A  large 
uumljer  of  feeding  and  inoculation  experiments  are  in  progress,  in 
whii'h  about  7rH[i  experunental  animals  are  l>eing  used.  The  results, 
which  will  be  of  great  value  from  a  sanitary  jxiint  of  view,  will  bo 
uubi)>irhM|  for  publiciition  a.s  soon  as  the  experiment*^  are  completed. 

OENER.\L    PATHOLOGICAL   iyVE*Tl«ATl(*S!*. 

During  March  and  April  a  highly  fatal  disease  appeared  among  the 
cattle  belonging  to  the  Government  Asylum  for  the  Insane,  at  St  Eliz- 
abeth ^  l\  C,  Six  or  seven  dry  cows  died  in  the  cour-^e  <»f  two  days, 
exhibiting  iiymiHoms  of  gastro-enteritis  with  cerejjral  complicatioas. 
A  nuQibw  of  other  cows  became  similarly  affected,  and  in  the  course 
of  two  weeks  from  the  beginning  of  the  outbreak  18  animals  had  died, 
ivhen  the  disetise  suddenly  stopped. 

A  careful  investigation  in  connection  with  the  histoi*>*  of  the  pres- 
ence of  a  supposedly  mad  dog  among  the  cuttle  of  tbe  allected  herd 
0Uggestt»cl  that  the  di>4ease  might  be  rabies.  This  diagnosis  was  sub- 
aequently  proven  by  animal  inoculationis,  and  a  report  is  now  being 
prepared  covering  this  investigation. 

Caseous  ly^nphiulenitls  in  sheep  has  been  fountl  to  be  quite  preva- 
kilt  in  tbe  United  States,  but  owing  to  its  very  chronic  course  the 
pathological  alterations  seldom  reach  such  an  extent  as  to  cause  death, 
or  even  to  cause  the  rejection  of  the  carcasses  on  postmortem  examina- 
tion. Tbe  disease  haa  been  observed  in  Europe,  South  Amerii^n,  and 
Australia^  and  is  due  to  a  specific  bacilliis  first  dc.scribed  by  Prei^z  in 
1SI*L  The  results  of  the  investigations  made  by  this  Division  are 
puhli^bed  in  the  Sixteenth  Annual  Report  of  the  Bureau, 

An  outbreak  of  facial  dermatitis  in  sheep  occurred  on  a  fann  in 
Maryland  about  !».»  niih^s  easjt  of  Washiiigton,  The  principal  symp- 
loiuj^  conj?ifited  in  the  formation  of  tbick^  warty  scabs  on  the  lips  and 
around  the  nostrils  and  s[>rcading  to  a  great4»r  or  less  extent  up  toward 
the  e^^ea,  sometimes  involving  the  lids  and  causing  severe  conjuncti* 
Tills.  Out  of  a  flock  of  142  ewes,  45  head  were  affected.  The  disease 
jieldH  readily  to  treatment,  AKumdant  material  was  pi-cserved  for  an 
investigation  as  to  the  specific  cause  of  the  lesions,  and  this  work  will 
be  taken  up  as  soon  as  possible. 
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An  investigation  of  an  infectious  disease  among  a  flock  of  sheep 
in  Michigan  was  based  upon  material  sent  to  the  Division  by  Drs. 
Ackerson  and  Klopfcnstein,  of  Manchester,  Mich.,  for  diagnosis.  It 
consisted  of  a  bottle  of  blood  obtained  immediately  after  death  from 
one  of  the  affected  animals,  and  was  accompanied  by  postmortem 
notes  which  suggested  that  the  disease  in  question  might  possibly  be 
anthrax.  An  examination  of  cover-glass  preparations  made  from  the 
blood  showed  it  to  contain,  in  apparently  pure  cultures,  a  short  spore- 
bearing  bacillus,  which  morphologically  differed  from  any  of  the  com- 
mon spore-bearing  pathogenic  bacteria.  The  possibility  of  the  disease 
being  braxy,  or  bradsot,  a  fatal  infectious  sheep  disease,  common  in 
Norway  and  Scotland,  at  once  suggested  itself.  That  this  supposition 
was  correct  has  since  been  fully  demonstrated,  and  a  paper  on  this 
subject  is  now  being  prepared  for  publication. 

Two  outbreaks  of  gangrenous  vulvitis  in  cattle  were  reported  dur- 
ing the  fiscal  year  and  specimens  forwarded  to  the  Division  for  exami- 
nation. A  short  motile  aerobic  bacillus  was  isolated  from  the  deeper 
parts  of  the  lesions,  which,  on  injection  on  smaller  experiment  animals, 
produced  similar  lesions.  Inoculations  on  sheep  and  calves-  failed  to 
give  positive  results.  The  investigation  will  be  continued  as  soon  as 
fresh  material  can  be  obtained. 

The  investigation  regarding  the  therapeutic  value  of  the  so-called 
gasoline  treatment  for  parasitic  diseases  in  sheep  has  embraced  only 
the  treatment  of  a  single  flock,  consisting  of  89  head,  the  majority  of 
which  showed  unmistakable  symptoms  of  bronchial  and  intestinal 
helminthiasis.  The  results,  which  were  very  encouraging,  will  be 
referred  to  the  Zoological  Division  for  publication,  as  the  pressure  of 
work  in  the  Pathological  Division  has  not  allowed  of  the  continuation 
of  this  investigation. 

It  appears  that  infectious  abortion  in  cattle  is  constantly  spreading 
among  the  dairy  herds  of  the  United  States,  and  numerous  outbreaks 
have  been  reported  during  the  past  fiscal  year.  In  each  case  the 
method  of  sanitation  and  prevention  as  suggested  by  Professor  Bang, 
of  Denmark,  has  been  recommended,  but  sufficient  time  has  not  yet 
elapsed  to  allow  of  any  conclusions  being  drawn  froni  the  results 
obtained.  The  disease  is  caused  by  a  specific  oacillus,  pure  cultures 
of  which  have  been  obtained  from  an  outbreak  among  the  cattle  at 
St.  Elizabeth,  D.  C.  The  disease  is  highly  interesting;  and  as  the 
possibility  of  finding  a  vaccine  or  preventive  scrum  for  this  disease 
has  been  suggested  by  Professor  Bang,  the  further  investigation  of 
the  specific  bacillus  will.be  continued  in  the  Pathological  Division. 

A  great  number  of  pathological  specimens  have  been  referred  to 
the  Division  for  diagnosis.  These  have  been  received  from  members 
of  the  meat-inspection  force  of  the  Bureau  of  Animal  Industry,  from 
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variouii  State  i$iMiltary  ofBcials,  from  pmctirin^^  veterinariaiLs,  or  from 
private  ptirtics.  In  eiieh  case  a  histologiail  and  haeteriolojifit^l  exanii- 
ruition  has  been  made  and  the  inijiiircr  infurm<»d  of  the  resull^^. 

THE    EXPERIMENT   STATION    OF   THE    BUREAU* 

The  experiment  station  ha8  coopemtcd  with  the  other  di\  i:«(iotit*  id 
their  experimental  investigations^  by  which  it  has  been  conelusively 
determined  that  the  he.st  animals  to  use  for  the  production  of  hog 
cholera  and  8wine  phigue  untitx.ixie  iserum  arc  cattk%  mainly  because 
of  their  considerable  immunity  from  inflammatory  processes  of  the 
kind  which  are  produced  in  other  animals  when  the  cultures  of  living 
hog  cholera  and  ^wine  phigue  germs  are  injected  under  the  skin.  The 
iH3runi  ul»tained  from  horses,  muh'K,  and  donkeys  is  full}^  as  potent  as 
that  froin  (*attle,  but  <'an  be  prtnluc^ed  only  at  a  much  greater  cost. 

The  autitoxin  animals  durin^^  the  year  supplied  about  1,500,000 
cubic  centimeters  of  blood,  which  wa«  delivered  to  the  Biochemie  Lab- 
oraton\  where  the  serum  was  collected  and  prepared  for  distribution. 

A  scrum  for  the  prevention  of  the  disease  known  as  tetanus,  or 
lockjaw,  is  teing  prepared  and  will  soon  be  ready  for  use.  The  exer- 
cise of  the  greatest  care  does  not  prevent  an  occasional  outbreak  of 
tetanus  among  antitoxin  animals  unless  measures  are  taken  to  make 
the  animals  immune  from  the  affection.  A  perfectly  satisfactory  im- 
mufiity  is  produced  by  periodic  injections  of  tetanus  antitoxic  serum. 

The  work  on  Texas  fever  has  been  of  two  kinds:  First,  that  directly 
concerning  the  disease;  and,  second,  that  concerning  the  destruction 
of  the  Southern  cattle  tick. 

In  u previous  year  a  number  of  cuttle  ticks {Bnophilm  aumdatm)  were 
received  from  Porto  Rico  and  tested  as  to  their  infectious  character. 
Two  Northern  4;attle  were  exposed  to  them  and  seemingly  escaped 
leaving  an  attack  of  Texas  fever.  During  the  year  just  ended  two 
iTs*  and  a  calf  were  received  from  Porto  Kico.  Blood  was  drawn 
from  the  jugular  veins  of  the  cows  and  injected  under  the  skin  of  two 
Northern  cows  susceptible  to  Texas  fin-er.  The  result  was  that  the 
two  Northern  cows  became  alfccted  with  the  disease.  One  died  and 
the  other  is  now  making  a  slow  recovery.  This  shows  conclosively 
that  Texas  fever  exists  in  the  island  of  Porto  Rico^  and  very  probably 
in  other  portions  of  the  West  Indies. 

*  The  two  cattle  which  were  exposed  in  a  previous  year  to  ticks 
received  from  Porto  Rico,  seemingly  without  suffering  an  attack  of 
Texas  fever,  were  turned  into  a  tield  during  the  year  just  ended  with 
several  other  cattle  and  infected  with  noninfectious  ticks.  When  the 
DODtnfectious  ticks  had  matured  and  dropped  to  the  ground^  and  egga 
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had  been  produced  and  hatched,  and  the  new  crop  of  young  ticks 
began  to  appear  on  the  cattle,  several  cases  of  fatal  Texas  fever 
developed.  The  two  animals  previously  exposed  to  Porto  Rican  ticks 
remained  unaffected.  From  this  we  may  draw  two  conclusions:  First, 
that  the  cattle  exposed  to  Porto  Rican  ticks  suffered  an  attack  of 
Texas  fever  too  mild  to  be  diagnosed  as  the  result  of  the  exposure; 
and,  second,  that  the  mild  disease  was  sufficient  to  produce  such 
changes  in  their  blood  that  the}^  were  capable  later  on  of  reinfecting 
noninfectious  ticks  with  an  infection  sufficiently  virulent  to  cause 
fatal  Texas  fever.  The  ticks  referred  to  as  Porto  Rican  ticks  are 
identical  with  the  well-known  Southern  cattle  tick.  A  further  report 
on  this  subject  will  be  presented  at  another  time. 

A  number  of  other  experiments  concerning  Texas  fever  were  planned 
for  the  year,  but  could  not  be  made  because  of  the  lack  of  space  and 
time  at  the  station. 

The  Southern  cattle  tick  dip  question  remains  without  a  wholly  sat- 
isfactory solution.  Many  dips  w^ere  tested  during  the  year  and  were 
found  to  be  unsatisfactory.  The  dips  either  do  not  kill  the  ticks  or 
affect  the  cattle  too  severely  to  be  of  practical  value.  The  ticks  show 
a  wonderful  resistance  to  adverse  conditions  which  is  entirely  out  of 
proportion  with  their  small  size.  Among  the  dips  tested,  the  best 
results  were  obtained  from  the  so-called  Australian  dip,  which  has  the 
following  formula: 

Stockholm  tar gallons. .     7J 

Carbonate  of  soda pounds. .  23 

White  araenic do,...     8 

Water  sufficient  to  make  400  gallons. 

This  dip  is  objectionable  because  of  the  arsenic  which  it  contains 
and  bec*ausc  it  is  necessary  to  dip  an  animal  twice  before  all  the  ticks 
are  killed.  From  the  first  dipping  the  cattle  do  not  seem  to  suffer 
nmch,  but  as  a  result  of  the  second  dipping  it  has  been  frequently 
noticed  that  they  refuse  food  for  several  days,  act  generally  depressed, 
and  have  a  more  or  less  severe  diarrhea.  The  same  dip  without 
arsenic  at  one  trial  gave  very  encouraging  results,  but  when  tried 
again,  prepared  with  tar  from  another  barrel,  it  proved  to  be  almost 
without  effect  on  the  ticks. 

A  number  of  modifications  of  the  Australian  dip  have  also  been 
tried,  such  as  an  increase  in  the  amount  of  tar,  the  substitution  of 
North  Carolina  tar  for  Stockholm  tar,  the  substitution  of  other  alka- 
lies for  the  carbonate  of  soda,  the  addition  of  soap,  etc.  No  better 
results  were  obtained.  The  addition  of  soap  to  the  Australian  dip 
containing  arsenic  killed  practically  all  the  ticks,  but  also  killed  two 
of  the  three  cattle  dipped.  Dips  containing  as  the  main  ingredients 
carbolic  acid,  tobacco  extmct,  oil,  sodium  sulphate,  glycerine,  lime, 
and  sulphur,  and  numerous  other  substances,  either  singly  or  in  com- 
bination, have  been  tried  and  found  to  be  unsatisfactoiy.     This  work 
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i^  titill  in  progress  and  will  be  t^outintie<L  Pos^iljly  J^omethin*^''  may  t»e 
dono  by  coiribiiiiug  ii  dip  with  ft  druncli  cuntairiiii^  Jiiubstanc"e.s  which 
will  act  on  the  tick  through  the  secretions  of  the  skin  of  the  cattle. 

THE   DAIRY    DirXSTOX. 

The  general  surrey  of  the  condition  of  the  dairy  industry  of  tb© 
United  States,  Ijegun  upon  the  orj!fanl»itiotj  of  the  Daiiy  Division,  has 
been  eontintied*  and  special  inquiries  have  lieen  miide  sdong  lines  sueh 
aj^  the  milk  supply  of  cities  and  towns  and  the  development  of  foreign 
markets  for  our  butter.  Some  reports  have  been  issued  and  others 
are  nearing  I'ompletion. 

*TIie  routine  work  of  theotBce,  including  prepuratiun  of  munuscnpts 
for  pablicatioiT  and  replying  to  the  i*equests  for  spt*eific  information 
from  many  corre.spondent.s,  is  constantly  increasing.  The  publica 
tions  of  the  Division  during  the  year  luimber  live,  comprising  in  all 
183  pages*  One  was  issued  as  a  bulletin,  one  as  a  circular,  one  as  a 
impcr  in  the  last  Yearbook  of  the  De|«trtment.  and  two  as  paptM's  in 
the  Fifteenth  Annual  Uepoii  of  the  Bureau.  Correspondence  on  all 
subjects  connected  with  dairying  is  sometimes  so  htnivy  fis  to  greatly 
retard  the  other  important  work  with  which  the  oifii^e  is  charged* , 
Some  inquiries  have  recently  been  received  concerning  the  dairy  pos- 
sibilities in  the  islands  which  h{i\  e  lately  come  under  the  control  of 
this  country. 

iHiring  the  rear  a  detailed  report  was  prepared  upon  the  series  of 
experimental  shipments  of  dairy  products  to  European  markets,  wdiich 
were  made  under  special  authority  given  in  the  acts  of  Congress  mak- 
ing annual  appropriation  for  this  Department, 

In  the  latter  part  of  the  year  experimental  shipments  to  Europe 
were  again  inaugumted,  spei^ial  efforts  being  made  in  connection  with 
the  Department  exhibit  at  the  Paris  Exposition  to  show  the  high 
quality  of  our  dairy  products. 

A  immlier  of  experimental  shipments*  of  !)utlt*r,  (*heese,  and  cream 
have  also  l>een  forwarded  to  trans-Pacific  points,  which  had  been 
visittKi  and  selected  by  a  special  agent  of  the  Department.  On  account 
of  the  great  distance  and  the  failure  «>f  some  of  the  consignees  at  first 
fully  to  understand  the  purposes  of  the  Depaiiment's  efforts,  it  is  not 
yet  pjssible  to  make  a  rejwrt  on  these  shipments. 

The  chief  and  assistant  chief  of  the  Division  have  visited  dairy  cen- 
ters in  fifteen  different  States  and  attended  the  annual  meetings  of 
State  dairy  associations  and  similar  bodies  in  ten  of  these  States.  It 
has  thus  been  possifdo  to  meet  and  consult  with  many  persons  actively 
engaged  in  the  dairy  industry  in  different  i>arts  of  tlie  country  and  to 
learn  their  needs,  find  personal  relations  have  been  established  which 
will  Ix?  of  material  benefit  in  future  work.  No  special  agents  for 
repn**eMting  the  Department  at  important  dairy  meetings  which  the 
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oflScers  of  the  Division  could  not  attend  were  employed  during  the  past 
year,  as  had  been  the  practice  during  previous  years. 

Arrangements  were  made  in  the  Dairy  Division  for  the  United  States 
exhibit  of  animal  industries  at  the  Paris  Exposition.  The  chief  of 
the  Division  took  personal  charge  of  the  preparation  of  the  various 
exhibits,  which  were  planned  to  show,  by  photographs,  models, 
mechanical  devices,  raw  materials,  and  finished  products,  the  develop- 
ment and  present  condition  of  the  different  branches  of  the  live  stock 
industry. 

The  plan  of  the  work  of  the  Dairy  Division  for  the  fiscal  3^ear  1900- 
1901  includes  a  continuation  of  the  different  lines  of  work  above 
reported. 

Much  valuable  information  concerning  dairying  in  foreign  countries 
had  been  received  in  the  numerous  reports  from  consuls,  which  were 
secured  through  the  courtesy  of  the  State  Department,  and  it  is  pro- 
posed to  prepare  these  reports  for  publication  as  soon  as  the  more 
pressing  work  of  the  Division  permits. 

Attention  to  the  many  details  in  connection  with  the  experimental 
exports  requires  a  large  share  of  the  time  of  the  working  force  of  the 
oflSce.  Shipments  of  butter  to  Cuba  and  Porto  Rico  have  been  begun. 
In  these  experiments  we  are  confronted  with  problems  quite  similar 
to  those  met  in  the  shipments  from  San  Francisco  to  the  Orient.  The 
dairy  products  are  forwarded  to  warm  countries,  shipment  has  to  be 
made  without  refrigeration,  and  cold  storage  is  not  available  at  the 
points  of  destination.  It  is  necessary,  therefore,  to  send  butter,  and 
perhaps  cheese,  as  well  as  condensed  milk  and  cream,  in  hermetically 
sealed  packages,  which  afford  the  best  means  known  of  preserving 
such  perishable  products.  It  is  hoped  to  obtain  information  useful  to 
butter  exporters  in  connection  with  the  most  important  subjects  of 
canning  butter  and  producing  butter  which  has  a  hard  body  that  will 
stand  up  better  than  even  much  of  the  high-gi-ade  butter  marketed  in 
this  country.  Experiments  are  now  in  progress  at  some  of  the  State 
stations  to  determine  the  causes  affecting  the  body  of  butter,  and  the 
results  of  these  are  awaited  with  interest  by  all  who  are  engaged  in 
foreign  trade.  Some  countries  sending  butter  in  cans  to  these  new 
markets  supply  a  product  with  a  very  high  melting  point,  showing  in 
this,  as  in  other  ways,  a  disposition  to  adapt  their  products  to  the 
needs  of  these  countries,  an  example  our  producers  must  follow  if 
they  are  to  compete  successfully  in  these  markets.  The  experimental 
shipments  of  the  Dairy  Division  will  be  directed  to  showing  our  pro- 
ducers what  needs  to  be  done. 

It  is  proposed  to  ascertain  the  prospects  for  trade  in  dairy  products 
in  the  South  American  countries  besides  those  already  named. 

Reports  from  the  Paris  Exposition  show  that  the  products  of  Ameri- 
can dairies,  creameries,  and  cheese  factories  have  won  a  large  number 
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of  high  honors.     A  detiiilt'd   report  uix>u  the  dtiiry  features  of  the 
exposition  will  he  made  later  l»y  the  ehief  i»f  the  Division. 

The  Dairy  Divi.sion  in  iirrant^ino-  t<»  nuike  a  suitahle  exhibit  at  the 
P^n- American  Exposition  in  Buffalo,  It  will  Ik?  in  the  nature  of  ao^ 
ohjiTt  lc»s,son,  ilhLstrating  the  wonderful  development  of  this  branck 
of  agrieulture. 

It  h  cotLsidered  extreuiely  desirable  that  the  existing  i^j-stem  of  Gov- 
ernment inspection  and  eertifiration  of  meats  and  meat  products  for 
export  be  extended,  by  addilltinal  legislation,  so  a8  to  include  butter, 
cheesQ,  and  condensed  milk  and  cream  for  expbrt  from  the  United 
States.  Reasoits  for  studi  leg^Lslation  have  been  stated  in  previous 
reports,  and  they  apply  now  even  more  forcefully  than  when  fir.st  given. 
Briefly,  a  few  of  the  argument?*  for  such  new  legislation  are  as  follows: 

Foreign  buyer.s  of  dairy  products  have  so  often  been  deceived  by 
miisleading  and  sometimes  false  stiitement>,  claiming  that  shipmonta- 
of  dairy  products  are  high  grade  when  really  they  are  inferior,  or  in- 
part  inferior,  that  many  of  them  suspeet  all  products  exported  from- 
this  country,  and  avoid  them  whenever  it  is  possible  to  suppl}^  their 
needs  elsewhere.  In  this  way  we  have  recently  lost  a  fine  market  iiv 
Great  Britain  for  our  cheese. 

The  Department  has  expended  much  labor  and  money  to  establish- 
a  reputation  abroad  for  American  dairy  products,  and  already  the 
good  results  accomplislied  are  being  counteracted  by  the  shipment  of 
inferior  goods  which  are  claimed  to  be  of  high  quality.  After  the 
buyers  on  the  other  side  have  been  defrauded  a  few  time.s  by  such^ 
i^hipments,  they  will  be  im willing  to  deal  with  us  when  it  can  be 
iivoided. 

Other  countries  have  developed  large  foreign  trade  in  their  daily- 

►  products,  and  it  is  well  known  that  one  of  the  principal  reai^ons  for 

^  their  rapid  advance  in  the  largest  markets  of  the  world  is  the  fact  that 

their  best  products  are  marked  with  a  Government  stamp,  showing 

conclusively  that  the  article  is  as  represented. 

The  proposition  to    inspect  dairy   products   for   export   has  been* 
indorsed  by  nearly  all  of  the  large  conventions  of  representative  dairy- 
m^n  in  this  country,  and  it  has  the  decided  approval  of  conmiercial 
'bodies  and  individual  exporters.     So  far  us  this  olficc  is  aware,  do- 
objection  to  it  has  been  made. 

legislation  by  which  the  Pc]>artment  shall  ]k*  gi\'cn  supervision  oF 
oleomargarine  and  iilled  cheese  Avhen  offered  for  export,  and  perhaps 
also  of  the  movement  of  these  commoditiea  in  interstate  commerce 
after  having  been  taxed  and  stamped  under  the  regulations  of  the- 
^Trea^ury   Department,  seems  advisaWe.     These  are  food  x>i'oducts, 

linly  of  animal  origin,  and  the  dut^^  of  seeing  that  they  maintain- 
their  true  character  when  entering  interstate  and  foreign  commerce- 
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may  properly  be  placed  upon  this  Department.  It  is  easily  mider- 
i-tood  that  the  spirit  of  the  oleomargarine  and  filled  cheese  laws  requires 
something  more  than  their  administration  simply  as  revenue  meas- 
ures; and  it  in  evident  that  the  interests  of  consumers  and  producers 
of  pure  dsLiry  products,  and  their  imitations,  and  of  honest  dealers  in 
all,  would  be  greatly  conserved  by  giving  the  Department  authority 
to  prevent  one  from  being  substituted  for  the  other,  and  to  compel  all 
to  be  sold  under  theii*  true  names  and  free  from  deception  on  the 
part  of  those  who  handle  them. 


'HE  FREE  DISTRIBl  TION  OF  BLACKLEG  VACCINE 


What  has  been  accomplished  by  this  means;  the  necessity  far 
its  continuance;  the  actual  cost  of  its  preparation  and  dis- 
tribution. 

By  VirroR  A.  N{$ieaA^iu>,  V.  R  (CoiKMihugcn), 
Chiff  of  Pcdholttgiettl  IHrimon^  Btsrettu  of  Animal  Tndnwtrtf. 

luring  the  fiHcal  year  ended  June  30,  1900,  tlioro  W(?rc  prepared  in 

the  Piithologiad  Division  of  the  Biu'eauof  Aninml  Indaslry  1,07*^,150 

doses  of  blackleg  vaccine,  which  were  distributed  among  0,14ii  appli- 

^eanU  lo<jated  in  40  Statuis  and  Territories.     On  an  avenige,  each  appli- 

fcant    received  aVjout    175    doses.     Below   will   be   found  an   itt^miiseil 

account  of  the  number  of  doacs  94*iit  to  cath  State  and  TerritoiT: 

S%mlMr  ofda§eM  oflAnckteg  mcctne  diMrihutrd  during  JUcal  ymr  ended  June  SO,  lf>00,  l/u 


Amona. ...... 3, ' 

a^                                 ......  ^ 

ok. 8,^ 

rilomtlc - 99,; 

i«orgia 

Idaho  _., 4,.^ 

[IlinoiH ,....-  1,.' 

nilums... i 

^Incitjui  Ti^rritcry 28,  ^ 

[>wa *._........,..  1,%: 

iKani^uji .  172,.^ 

iKorihuky                                     .  4,! 

f  leliigftt) 1 

dU 13,* 

iPRi - - J 

tMui ,,-^,.- 19,^ 

lontana ,  2;^,; 

lobraska 185, 1 

[Kew  Mfxiri> P/4 

:Ke^  York  _.,...,__,.„..  4 


Nevada . . 

Xnrtli  CarnliiJ  I 

Xoilh  DakuLi . . , , 

Ohio 

Oklohotim  ... 

Oregon 

Ponnpylvfinia 

Philippine  Iflamle. 

South  Dakota ^-.— 

Tennesfit^* . ... 

Texas ..... 

Utah..... 

Vc^rmont   

Virginift  ...^ .   ... 

West  lndit«-.,--. .. 

Wsipb-itij^tun 

\Vn»i  Virgijiiii .^ 

WiBconHiii  ., ,. 

Wyoming- 

Total 


1,390 

3,  im 

76,  iS2^ 

60 

42, 085 

0,655 

2,045 

50 

91,575 

U970 

1S9»235 

B,  725 

410 

19,190 

500 

:r,6i5 

2,770 

540 

S8,6O0 


1,076,150 

The  alx>ve  ta?>le  illitstratcs  fairly  well  the  extent  to  which  lilacklet^ 
prevails  in  the  respective  States  and  Territories,  as  it  may  he  pre- 
Butnc^'d  that  most  vaccine  is  .*^ent  where  the  dis(*ase  is  most  pre\"alent. 
>n!iequcntlyj  the  worst  infected  re^iou  is  the  vast  area  between  the 
Mississippi  Biver  on  the  east  and  the  Rocky  Xloiintnins  on  the  west,  and 
^extending  from  Canada  to  the  Gulf  of  Mexico.     Of  the  Eastern  States, 
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Virginia  seems  to  be  the  only  one  where  the  disease  prevails  to  any 
considerable  extent,  though  scattered  outbreaks  are  reported  from  a 
majority  of  them. 

That  blackleg  is  on  the  increase  all  the  time  can  not  be  doubted,  and 
abundant  testimony  is  at  hand  to  show  that  the  losses  would  be  appall- 
ing if  it  were  not  for  vaccination.  This  increase  in  mortality  from  a 
disease  which  must  have  prevailed  for  generations  is  without  doubt 
due  to  the  differentiation  of  the  various  breeds,  and  the  grading-up  of 
the  vast  herds  of  hardy,  half-wild  cattle.  The  buffalo,  for  instance, 
was  undoubtedly  immune  from  blackleg,  while  the  longhorns,  which 
a  few  years  ago  formed  the  gi-eat  majority  of  the  herds  of  the  West, 
possessed  great  powers  of  resistance  to  it.  For  this  reason  the  disease 
was  of  minor  importance  ten  years  ago,  although  there  is  evidence  of 
its  repeated  appearance  at  longer  or  shorter  intervals  among  the  herds 
in  various  parts  of  the  countiy.  The  losses,  however,  were  looked 
upon  as  unavoidable  and  did  not  in  magnitude  compare  with  the  losses 
which  nowadays  may  befall  the  cattle  owner  in  the  infected  districts 
who  neglects  to  protect  his  high-grade  and  full-blooded  stock  against 
this  disease. 

The  recrudescence  of  blackleg  dates  back  to  the  time  when  the 
stockmen  began  to  improve  the  native  breeds  with  strains  of  purebred 
cattle,  and,  as  the  long-legged,  long-horned,  far-roaming  beasts  gradu- 
ally became  transformed  into  the  deep-chested,  beefy,  and  more  indo- 
lent, cattle  of  the  present  day,  there  also  occurred  a  gradual  retrogres- 
sion in  the  vitality  and  in  that  power  of  resistance  to  diseases  which 
characterized  the  native  stock.  In  certain  sections  of  the  country, 
where  the  disease  had  been  practically  unknown  or  where  it  occurred 
only  at  intervals  of  two,  three,  or  four  years,  it  gradually  became 
more  and  more  prevalent  imtil,  at  the  present  time,  it  has  become  of 
daily  occurrence. 

The  problem  of  mastering  blackleg  is,  however,  not  a  hopeless 
undertaking,  although  it  may  require  some  time;  for  as  each  succeed- 
ing generation  attains  higher  physical  development  it  likewise  adapts 
itself  to  its  surroundings,  and  through  constant  exposure  becomes 
more  and  more  resistant  to  the  infection.  It  is  therefore  simply  a 
question  of  time  when  the  high-grade  and  thoroughbred  cattle  will 
attain  the  same  degree  of  immunity  from  blackleg  which  now  charac- 
terizes the  fast-disappearing  longhorns.  But  woe  to  the  stock  owner 
who  is  satisfied  to  wait  for  this,  and  who  does  not  bestir  himself  while 
waiting;  for  where  blackleg  once  claimed  1  or  2  per  cent  of  the  common 
cattle,  it  now  frequently  takes  10,  25,  or  even  50  per  cent  of  the  unvac- 
cinated  high-grade  or  thoroughbred  herd.  A  glance  at  the  table 
below  shows  that  out  of  the  1,980  herds  considered  in  this  report  not 
less  than  15,786  head  died  from  blackleg  simply  because  the  respective 
owners  postponed  vaccinating   until   the  disease  actually  appeared. 
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What  the  \osh  would  have  boeii  in  caisc  va4XMuation  had  not  been 
resorted  to  ciin  only  he  .siiriiii.sed,  but  a  earefiil  rcniipilation  of  esti- 
mates furnished  by  reHu)>le  .stoekmeii  in  eac'h  eounty  plaees  the  figures 
at  aV)out  12  per  cent  of  all  young  Htock  in  the  infoeted  districts.  This 
would  have  tueant  a  loss  of  about  44,000  head  out  of  the  ^6l),258  ani- 
mals vaeeinatedj  whereas  the  actual  Ions  after  vaceinatioii  amounted  to 
2,547  head  on]3%  or  0.69  per  cent.  If  we  deduct  from  this  total  the 
number  <»f  deaths  whieh  occurred  immediately  after  vaccination  (that 
is,  within  forty -eight  hours),  and  also  those  which  were  admittedly  due 
to  niistake«  in  preparing  or  injecting  the  vaccine,  we  find  that  only 
2,051  head,  or  0.55  per  cent,  died  on  account  of  failure  of  the  vac!cino 
to  protect  them  against  the  disea>e.     (See  table  on  p.  41.) 

Ttd/lf^  jnhomtn*/  (he  nnmhfT  nf  aUUe  mccinaUtd  and  the  pcrcetUuge  of  to9»  before  and  after 

vaccination. 


state. 


ArUona 

QiUfonilA 

Colorado 

l<Uho.,.. 

Xadliiii  Tcrrltorf 

Iowa 

Kftn»u ,..  — ,,. 

JIliPowH 

New  Mexico..... 

Ncbnukji 

Xortl^  DakolA  ... 

Oklahoma 

South  Dftkot*  ... 

T<rxM 

t7Uh....- 

Vifgjnj* .-.. 

WMlYlivliiiA... 

Wjrcrtuinif ... 

Otb«.TStttt«i 

Total 


B 


11 
19 

n 

03 

17 
88S 
88 

^m 

95 
136 
174 

11 
M 
13 
S5 
41 


i.neo 


i,«6a 
a.  010 

47, ISO 
1»716 

30,026 
1,050 

H7,259' 

4«S(U 

13,527 
24,1115 
17J06 
64,000 
'2,97fi 
9,100 

13, 710 
4,069 


IS 
21 
irj 
la 
u.h 

B.3 
10,  & 

9,5 
1L2 
14,5 
14 

12,4 
11.8 

10 
10 
10 
15 
10,1 


Tlim,'2m  I     12.07 


BentliB  same 
9etu*nin,  but 
previous  Uy 

Taeeitiatlon. 


ber. 


»5 

llii 

l,tf2l 

12d 

2,300 

370 

222 

l,7l«J 

t.033 

751 

1.066 
150 
170 
71 

MG2 


I*er 
cent. 


5,7 

3.7 

a.  4 

7.4 

9.S 

9 

3,5 

6.0 

4.6 

9 

7.6 

3.» 

4.4 

U.3 

5 

5.S 

7.9 

8,5 

S 


15,76 


4.M 


Bfoil  lifter  vnceltialloti. 


2«2 


2^ 
i 


2yiB 


15 
19 

127 
4 
71 
0 

352 
«2 
48 

431 

as 

84 
S5 

1^ 

10 

26 

1 

117 

5 


S  I'D 


1,753 


a04 


27 

21 

206 

5 

109 

2 

640 

58 

59 
561  I 

82  I 
127  j 
113  j 
408  ' 

13 

80 

1 

129 

12 


2.W7 


1.86 
.66 
.43 
.80 
.37 
.It 
.82 
.68 

1.12 
.98 
.80 
.48 
.59 
.63 
.43 

1.12 

,n 

.04 


I 


From  thiij  tabic  it  will  be  seen  that  1,980  cattle  owners  vaccinated 
860,258  head  of  stock,  or  an  average  of  ISO  head  eueh.  They  estimate 
that  withaut  any  vaccination  their  loss  from  blackleg'  would  have 
amounted  to  over  12  per  cent  of  all  young  ytock.  Thi.s  figure^  which 
no  doubt  U  too  low,  if  we  consider  the  present  prevalence  of  the  dis- 
ea.sf»,  ha.s  been  arrived  at  by  adding  the  e?^tinialed  los-s  u^iven  by  every 
applicant  fnr  vacciiu'.  hy  Statics,  iitid  dividing  the  ,snm  l>y  the  number 
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of  th«  applicants,  and  ol^taiuiu^^  tht^  pereentage.  Tbo  resultU 
fibres  lire  those  appearing  in  tbo  rohinin  Invaded  *'Per  cent  of  c^it 
mated  annual  loss  from  blackleg."  By  applying  the  estimated  aver- 
age percentage  of  lass  for  each  State  to  the  nimiber  of  cattle  vacci- 
nated in  that  State,  we  obtain  the  approximate  nmiiber  of  cattle 
which  would  have  died  out  of  the  total  numljer  vaeeinated  iu  ca«e 
this  precaution  had  not  been  taken,  and  the  rer^ult  la  13  i>or  cent, 
Thife5  figure  is,  no  doubt,  a  conservative  one  when  it  h  taken  into  con- 
sideration that  a  great  majority  of  mnchmen  (and  they  are  the  ones 
chicilj  concerned  in  the  blackleg  que.stion)  i^trely  or  ever  suceeed  in 
raising  75  per  cent  of  their  increase,  and  that  it  is  generally  conceded 


<««>dva 


»•««*. 


Fio.  l.—A  chnie  used  In  Taccinntln^  p.gainat  blackleg^,  shoMrlDg  sqaeezer. 


that  the  loss  from  blackleg  alone  exceeds  that  of  all  other  causes  com- 
bined. The  recorded  loss  of  15,768  out  of  369,258  head,  or  4*84  per 
cent,  BS  a  i-esult  of  not  vaccinating  in  time,  would  also  indicate  that  the 
estimated  loss  without  vaccination  is  far  from  being  exaggei'ated* 

After  vacciuation  21*2  head  died  within  forty -eight  hours.  All  of 
these  animals  were  undoubt^edly  infected  previous  to  vaccination,  as  it 
would  not  be  possible  fur  them  to  develop  the  disease  and  die  from  it 
w^ithin  that  space  of  time.  Numerous  inoculations  of  calves  with 
large  doses  of  highly  virulent  blackleg  virus  have  demonstmted  that 
forty -eight  hours  rtM'ely  suffices  fur  the  developuent  of  a  fatal  ca.se  of 
blackleg,  and  the  conclusion  is  justified,  therefore,  that  the  animals 
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affected  on  the  mn^e,  aud  which  receive  only  an  intiiiitesimal  ajnount 
of  virile  tlirough  n  nuneture  or  .scmtch  of  the?  .skin,  require  a  longer 
time  of  incuhution  than  the  e xpe rune nt  animals,  regarding  which  there  ' 
b  no  uncertainty  as  to  cither  the  amount  or  the  virulency  of  the 
injected  material  For  thi.i  retii^on  the  202  head  in  question  should 
not  he  counte<l  in  estimating  the  merits  of  the  vaccine. 

Two  hundred  and  ninety -eight  head  died  in  from  two  to  seven  daysj 
after  vaccination*     In  a  number  of  these  crises  the  owners  report  that 
the  blackleg  swelling  did  not  develop  at  the  place  of  injection,  but  un 
either  the  opposite   shoulder,  the    brisket,  chest,  rump,  or  thigh. 


-^3^bSR- 


»-, 


J-^^^Hf^^^v 


■—'    rr,:v.//.;^ 


^k 


■-iW^-. 


FlH,  2.— Anntbor  view  of  n  ehute  used  lit  viieclitAtJng  Agalnflt  bloj^kleg,  nbowing  ^queejcer. 

Altbaugh  ijueh  cases  could  not  possibly  be  a,scTibed  to  the  effect  of 
exce8«ivoly  strong  vaccirn*,  it  has  l>€»en  thought  best  to  count  all  the 
Ctt»e:<  which  developed  within  the  above-mentioned  period  a^  being  due 
to  a  lack  of  resistance  on  the  part  of  the  aninials,  resulting  in  the  devel- 
opment of  typical  blackh>g  from  the  injection  of  the  vaccine.  These 
lo«sf!>es  can  not  possihly  be  guarded  against,  and  are  not  due  to  any 
defect  in  the  preparation  of  the  vaccine,  but,  as  statt^U  to  an  individ- 
ual idiottyncra.sy  or  hyjiersusceptibilit}'  tm  the  jmrt  of  the  aninials  in 
question.  If  the  vaccine  wa^  to  be  attenuated  to  such  a  degree  that  none 
of  these  cadcd  would  occur,  its  immuuizing  properties  would  be  reduced 
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to  a  point  where  it  would  not  protect  50  per  cent  of  the  vaccinated 
animals.  But  fortunately  these  cases  are  rare  and  amount  only  to  one 
animal  in  every  1,240  head  vaccinated.  On  the  other  hand,  two  or 
three  cases  maj'  occur  in  a  small  herd  of  less  than  50  head,  while  none 
may  be  seen  after  vaccinating  a  herd  of  several  thousand  head  with 
identically  the  same  vaccine. 

Within  one  3'ear  from  the  date  of  vaccination  1,753  animals  died. 
The  greater  majority  of  these  are  supposed  to  have  died  from  black- 
leg, but  in  numerous  cases  they  are  simply  reported  as  lost.  It  is,  of 
course,  impossible  on  large  ranches  to  ascertain  the  exact  cause  of  death 
in  each  animal  lost,  but,  as  blackleg  is  considered  the  chief  source  of 
loss  of  young  stock,  it  is  reasonably  safe  to  conclude  that  in  a  numter 
of  the  above-mentioned  cases  the  diagnosis  of  blackleg  has  been  made 
as  a  matter  of  habit. 

The  losses  due  to  carelessness  or  mistakes  on  the  part  of  the  opera- 
tor in  preparing  and  injecting  the  vaccine  amount  to  204  cases.  The 
great  majority  of  these  mistakes  are  the  result  of  simultaneous  vac- 
cination and  castration.  It  seems  that,  in  spite  of  the  warning  repeat- 
edly sent  out  by  this  Bureau,  and  which  invariably  accompanies  each 
shipment  of  vaccine,  a  number  of  cattle  owners  persist  in  continuing 
the  above-mentioned  pi'actice.  From  personal  observations  and  from 
verbal  reports  the  writer  is  led  to  believe  that  this  practice  is  carried 
on  to  a  greater  extent  by  far  than  appears  to  be  the  case  in  the  writ- 
ten reports  received  at  this  oflBce.  Reliable  information  has  been 
received  regarding  a  number  of  cases  where  the  owners  castrated  and 
vaccinated  at  the  same  time,  and  subsequently  suffered  severe  losses 
through  the  development  of  blackleg  swellings  in  the  regions  operated 
on.  In  none  of  the  above-mentioned  cases  did  the  owners  report  the 
results,  as  they  no  doubt  were  satisfied  that  they  had  only  themselves  to 
blame.  The  castration  sores  admit  of  the  entrance  into  the  system  of 
various  microorganisms,  the  product  of  which  reinforces  the  virulence 
of  the  attenuated  blackleg  bacilli  contiiined  in  the  vaccine,  with  the 
result  that  they  become  pathogenic  (disease  producing),  and  typical 
blackleg  swellings  develop  where  these  germs  arc  most  abundant,  that 
is,  around  the  sores. 

It  is,  of  course,  not  to  be  expected  that  stockmen  or  their  employees 
who  vaccinate  for  the  first  time  should  be  able  to  avoid  all  mistakes  or 
should  ])e  so  expert  in  the  preparation  and  injection  of  the  vaccine  as 
those  that  have  had  the  experience  of  several  seasons'  vaccinations, 
amounting  perhaps  to  thousands  of  head  operated  upon.  Nevertheless, 
on  the  basis  of  the  reported  mistakes,  the  directions  for  use  have 
gradually  been  perfected  until  few  mistakes  are  possible  for  those  who 
exercise  diligence  and  care  in  familiarizing  themselves  with  the  infor- 
mation forwarded  to  them — that  is,  with  the  subject-matter  of  Circular 
No.  31  of  the  Bureau  of  Animal  Industry,  entitled  ''Blackleg*  ltd 
Nature,  Cause,  and  Prevention,"  as  well  as  with  Circular  No.  23, 


entitled  •'  Directions  for  the  Use  of  Blackl 
riuns  fact  tbut  a  niinilHT  of  iipj»lii*uiitsfor 

trouble  to  itseeilain  what  tiges  of  eattlo  arc  to  bo  vacvinated,  but 
retjuest  vaceine  for  all  cnttlc,  from  newborn  calves  to  nged  bulls  and 
eowt!,  while  othern,  after  reeciving  the  vaccine,  content  themselvos 
with  the  reading  of  the  jsynop^si.s  of  the  directions,  iu<  given  on  pa^e  8 
of  Circular  No.  23,  imd  subsequently  write  letters  asking  for  informa- 
tion which  is  contained  in  th»^  two  rin-ulars. 

In  spite  of  thin  the  number  of  cattle  reported  lost  on  account  of 
acknowledged  mistakes  U  a  very  small  one,  and  no  doubt  a  goodly  per- 
centage of  the  lo88e.H  .shown  under  other  heads  could  be  claHStirted  in  the 
former  column  had  the  owners  realized  or  chosen  to  acknowledge 
their  mistakes. 


PREVENTIVE   EFFECT   OF   THE   BUREAU   VACCINE, 

In  estimating  the  merits  of  the  Bureau  vacc'ne  an  a  preventive 
against  blackleg  we  are,  in  view  of  the  above,  ]u.stified  in  deducting 
frijm  the  total  number  lo.st  after  vaccination  thost*  which  died  within 
forty -eight  hour8  after  the  injection  and  those  which  were  admittedly 
due  to  mistakes.  The  total  of  2,o47  deaths  after  vaccination  thereby 
beconn?s  reduced  to  2,051,  and  the  percentage  of  loss  falls  from  o.*iI>  to 
0.55,  or  a  little  more  than  one-half  of  1  per  cent. 

Tahk  iUnjftraih*(f  the  atiual  merit  of  the  Bureau  ini^nf  as  a  prevaiiim  of  blacklrg. 
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EDUCATION    OF    CATTLEMEN   CONCKRNIXG    BLAGKI/EG   AKD   ITS    PREVEN- 

TtOX. 

Five  or  six  years  ago  V>ut  very  little  was  known  in  this  country 
regarding  the  nature  and  cause  of  blackleg,  ThL?  statement  applies 
with  equal  force  to  the  fumirr  and  cnttlo  raiser  whose  animals  died 
with  this  disease,  as  well  a.M  to  tlie  practitnng  veterinarian.  The  very 
acute  course  and  invariably  fatal  result  of  the  disease  rai^ely  or  ever 
warranted  the  sending  for  a  vet^^rinarian  when  an  animal  benime 
affected,  and  preventive  and  cui*ative  measures  were  therefore  limited 
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Fig.  S.— Chute  uaed  io  vaocinatlng  nirnlnst  blackleg. 


to  antiquuti'd  household  remedies  applied  in  a  half-hearted  manner^  as 
experience  ha.s  demonstrated,  even  to  the  users,  their  futility  in  more 
than  91*  per  cent  of  all  cases. 

In  1895  the  writtn*  received  instrui*tions  frcnn  the  chief  of  thi^  Bureau 
to  investigate  the  prevalence  of  blackleg  in  Texas  and,  incidentally,  to 
test  the  Arloing  method  of  double  vaccination.  This  iuvestigation, 
tht^  results  of  which  were  published  in  a  forun-r  article,  led  to  the  final 
intruduction  in  the  early  part  of  181VT,  liy  the  Bureau  of  Animal  Indas- 
try^  of  the  eingle  vaccine  method  of  prevention,  which  has  been  named 
for  ProfesH<jr  Kitt,  Single  vaccine  could  not  be  ol»tained  in  this  roun- 
ti*y  at  that  time,  and  therefore  this  Bureau  l»egan  to  manufacture 
and  distribute  the  vacciue  experimentally.     The   principal    object 
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^  of  tbii»  step^  however,  vtim  to  fjbtHin  iiif<iniiatioti  regurding  the  prcva- 
Iem*e  of  lilai  kh^g  in  Mirious  parts  of  the  United  Stattis  and  to  int^truct 
the  rattle  rsiisf^r  how  t<:>  recognize  tin*  dii^ejtse  and  how  to  t-ontcnd  with 
it.  For  thii*  purpose  there  have  been  distributed  throughout  tho 
cnttlivniiciing  SUiten  tens  of  thon.sitnd8  of  circulars  and  reports^  com- 
pricing  more  than  3,0(X>^iHJ0  pagoi>  of  printed  matter,  until  at  the  pres- 
ent day  it  i?  doubtful  whether  there  i.s  a  single  cattlo  owner  in  the 
infeetifd  diKtricts  who  in  not  familiar  with  the  disea-se  and  know^s  how 
to  jirc%'eiit  it^     Hhm  result  eertiiinly  could  never  have  been  obtained  in 
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Fia.  a,— Vflcciimtlng  chute  ahowlof  reverse  side  of  sr|Uce3«?r. 

►  »hort  time  of  five  years  had  it  not  been  for  the  free  distiibution  of 
blackleg  vaccine;  for  it  is  one  thing  to  famish  this  information,  btjt 
quit^e  another  to  get  the  cattle  raiser  to  familiarize  himHclf  with  it. 

The  free  vaccine — which  has  been  furnished  only  with  the  stipula- 
tion that  each  stock  owner  who  received  it  must  report  to  the  Bureau 
hh  o?i«iervationj=i  on  the  prevalence  of  the  disease  in  his  immediat^j 
Wijighborhood,  on  the  effect  of  the  vaccine  ius  a  preventive,  and  on 
aeroufl  other  queHtions— ha^^  ntade  it  obligatory  for  him  to  familiar- 
isR^  hiinsiidf  thoroughly  with  the  information  on  this  j^ubject  furnished 
b}'  the  Bureau  of  Animal  Industry. 
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Through  this  source  alone  the  cattle  raisers  of  this  country  have 
been  educated  on  the  nature  and  prevention  of  a  disease  which  undoubt- 
edly ranks  as  the  worst  enemy  to  the  cattle  industry  ever  known,  and 
as  a  result  thereof  thousands  of  cattle  raisers  who  would  never  have 
paid  one  cent  for  any  remedy  offered  for  sale  as  a  preventive  of  it 
are  now  vaccinating  their  herds  as  regularl}^  as  they  round  up  their 
cattle  and  wean  and  brand  their  calves.  Still  there  are  many  others 
who  do  not  send  for  the  vaccine  in  time,  but  continue  to  postpone  doing 
so  until  their  cattle  are  dying  with  blackleg.  As  previously  stated, 
not  less  than  15,78G  head  of  stock  were  lost  by  cattlemen  who  neglected 
to  vaccinate  in  time  and  who  reported  the  results  to  this  oflSce.  Does 
it  seem  probable  that  these  same  cattle  raisers  would  vaccinate  any 
sooner  if  they  had  to  pay  from  12^  to  15  cents  per  dose  for  the  vaccine? 
Undoubtedly  a  great  percentage  of  the  cattle  raisers  of  this  country 
are  well  able  to  pay  this  price,  but  it  is  just  as  certain  that  there  are 
thousands  of  others  who  can  not  or  will  not  pay  for  a  preventive  in 
which,  in  many  cases,  they  have  no  faith,  because  there  is  no  way  for 
them  to  ascertain  how  long  it  has  been  kept  in  stock.  Would  it,  there- 
fore, be  right  now  to  abandon  the  free  distribution  of  vaccine? 

It  has  been  claimed  by  those  who  arc  opposed  to  the  free  distribu- 
tion that  if  the  vaccine  wa*  not  given  away  the  cattle  raisers  would 
buy  it  and  use  it  to  the  same  extent  as  they  do  now.  This  statement 
is  purely  hypothetic,  and  to  argue  against  it  would  be  futile,  as  those 
who  advance  that  argument  woidd  not  accept  the  most  logical  conclu- 
sions. Some  light  may,  however,  be  thrown  on  the  subject  by  sub- 
mitting the  opinions  held  by  a  number  of  prominent  and  reliable 
stockmen  who  have  expressed  themselves  in  regard  to  the  free  distri- 
bution of  blackleg  vaccine,  and  a  number  of  whom  state  positively 
that  they  have  no  objection  to  paying  for  their  vaccine  if  only  the 
Government  guaranty  will  be  given  it.* 

From  W.  A.  Paxton,  Omaha,  Nebr.,  February  19,  1900,  to  Hon. 
D.  H.  Mercer: 

I  have  been,  as  you  know,  identifioil  with  tlie  cattle  interests  of  this  country  for 
over  forty  yeart?,  an<l  am  still  identifie<l  with  them.  ;My  experience  is  probably  aa 
wide  and  varied  an  any  man's  in  the  United  States,  and  I  therefore  think  I  can  write 
advihedly  on  this  subject.  My  experience  and  observations  lead  me  to  believe  firmly 
that  it  would  be  a  great  mistake  to  have  the  Government  at  this  time  discontinue  its 
efforts  in  the  eradication  of  this  disease.  People  are  to-day  using  the  Government 
vaccine  who  I  am  satisfiecl  would  never  have  u^^d  it  were  it  not  through  the  instru- 
mentality of  the  Government  in  bringing  the  matter  to  their  notice. 

The  data  which  mast  be  obtained  and  on  which  is  ba.se<l  a  thorough  and  scientific 
investigation  can  be  obtaiue<l  only  through  governmental  sources.     Most  cattlemen 

^  Tlie  letters  here  quoted  have  been  editetl  in  such  a  way  as  to  omit  direct  refer- 
ences to  commercial  vaccine  companies  and  their  agents  and  distributers,  as  well  aa 
to  comparisons  In'tween  the  preventive  effect  of  the  Government  vaccine  and  o*her 
vaccines  siH'cilietl  by  name. 
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wotiltl  not  at  ftll  ul^^'i  to  i»«ying  the  cnnimercial  jiriee  for  tins  va*'dne  if  they  were 
eatiefied  they  had  the  guaranty  which  the  Goverument  iiti]*Uedly  gives  to  the  vso» 
cine  flent  out  throiigh  it«  Bureau  of  Animal  Industry* 

From  William  V,  Wagner,  Madison,  Kans..  February  14,  1900,  to 
Hoiu  J,  M,  Miller,  M.  C\: 

1  have  now  been  umjig  the  Government  vaccine  for  two  year?,  and  I  am  of  the 
opinion  that  m^  long  an  it  can  Ix*  obtained  from  the  Bureau  of  Animal  Indusilry  it  will 
be  need  as  a  preventive;  but  if  people  liave  to  pay  from  15  to  25  cents  f«?r  doae  they 
will  not  use  it  until  some  <*i  their  cattle  have  died,  and  sometimes  they  do  not  uee  it 
then.  I  think  that  if  the  Bureau  is  allowed  to  continue  the  free  distribution  and 
thus  cncf»nrage  the  stockmen  to  ufc  it  they  will  eventually  stamp  out  the  disea^. 
Were  it  not  for  tiie  Bureau  vat^cine  the  cattle-nutnng  bumnees  would  he  about 
pflmlyze^l. 

From  M.  J.  Gmy,  St.  Autbony,  Idaho,  Feliriiary  11,  11)00,  to  Sena* 
tor  George  L.  Shoup: 

I  was  the  first  to  use  the  Govenunent  vaccine  in  this  section,  and  It  is  now  being 
uaed  pucceesfully  in  thi:Ji  jiart  of  the  State.  I  would  never  have  thought  of  sending 
to  druggie  or  other  parties  for  this  vaccine,  but  wlien  my  atteuUon  was  called  by 
the  Department  to  the  Ui?e  of  blackleg  vaccine  I  felt,  with  many  others,  that  we 
could  nee  this  remt^iy  coming  from  the  Government  with  perfect  safety. 

From  P*  F.  McClurc,  president  Pierre  National  Bank,  Pierre,  S. 
Dak-.  Febmary  12,  li>00,  to  lion.  Charles  IL  Burke: 

I  have  trK?d  about  400  doeee  of  this  vaccine  in  treating  my  own  herd  of  cattle,  and 
^  witli  remarkable  auccess  in  the  way  of  preventiugthe  dread  dieeai^e.  Further,  I  may 
%Y  that  op  to  that  time,  doubtful  as  to  the  efficacy  of  blackleg  vacchuition,  I  should 
not  have  made  the  experiment  but  for  Hie  free  dietribution  of  the  vaccine  by  the 
Bureau.  I  think  I  w^as  the  first  8t<:>ck  owner  in  tliw  locality  to  ask  the  Bureau  for  an 
experiiuenlal  supply  (kf  vaccine;  hut  the  gucceye  of  my  umng  it  led  a  great  many 
stockmen  of  nty  acquaintance  to  apply  to  the  Bureau  for  the  vaccine,  to  the  end  that 
Ihouaanda  of  doses  have  been  sent  to  the  stockmen  on  the  ranees  we«t  of  ua  as  well 
MS  to  cattlemen  in  this  immediate  \'icinity,  and  alwayp,  so  far  as  my  knowledge 
L  goefi,  with  the  reault  that  a  skeptic  has  been  converted  into  a  firm  Ijtdiever  in  the 
variuuation  of  young  C4ittle  a^  a  preventive  of  blackleg.  I  am  quite  con  Th lent,  too, 
that  most  of  our  stockmen  could  have  been  induced  to  try  the  vacrine  only  through 
a  gratuitou«  di>?tnbution  in  the  manner  adopted  l>y  Secretary  Wilson.  His  Depart- 
tiient  has  saved  to  the  ranges  and  country  atljacent  to  Pierre  at  leaf?t  $100,000  worth 
of  cattl*",  and  I,  for  one,  sincerely  hope  that  he  will  continue  the  good  work  he  is 
duing  in  this  direction. 

From  John  M.  Adams,  owner  of  Grassmere  Horse  and  Cattle  Ranch, 
Potter,  Nebr.,  Februaty  10,  1900,  to  Senator  John  M.  Thui^ton: 

It  is  only  Ihmugh  the  efforts  of  the  Department  of  Agriculture  that  the  parties 

most  interested  in  checking,  controlling,  and  eradic^iting  this  fatal  disease  are  begin- 

rnii^^  to  be  able  Ur  treat  it  advisedly,  and  with  some  hopes  of  ultimate  euccess.     Since 

the  Department  three  years  ago  began  to  distribute  thla  vaccine  it  has  be<'ome  much 

more  generally  used  than  it  ever  could  or  would  have  l>een  had  it  alone  been 

^  cootrotled  by  private  enterpneses.     Under  the  directions  and  with  the  benefit  of  the 

nhc«  and  experimente  of  the  said  Department  the  vaccine  is  being  used  much 

Ifmoro  intelligently  and  elfectively  than  it  would  have  l.H?en  under  any  other  circum' 

Ab  we  are  the  beneficiaries,  through  the  Department  of  Agriculture,  of  com- 
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piled  reports  on  the  results  of  the  use  of  this  vaccine,  as  well  as  a  great  deal  of  \-alaable 
statistics  regarding  this  disease  which  we  coald  not  otherwise  luive  obtained,  voa  cam 
readily  see  how  important  it  is  to  the  cattle  industry  that  the  present  practice  of  the  , 
Department  l)e  continued.  Under  the  sole  disposal  of  private  enterprises  I  am  sure 
that  vaccination  for  blackleg  would  never  have  become  general  and  the  disease  would 
have  l>een  constantly  on  the  ini-rease,  with  little  or  no  hope  of  it  ever  being  eradi- 
cated; and  with  the  limited  amount  of  general  and  specific  information  upon  the  use 
of  the  vaccine  and  its  recorded  results  we  would  have  continued  to  grope  in  the  dark, 
blindly  pinning  our  faith  to  the  assertion  of  the  private  enteri)rise8  that  the  vaccine 
is  an  absolute  si)ecific,  although  we  are  so  often  confronte<l  with  the  painful  fact 
that  in  many  cases  it  does  not  stop  the  disease  or  prevent  sul^sci^uent  loss  of  cattle. 
Even  if  this  vaccine  were  all  that  it  is  claimed  to  be,  there  is  still  much  to  l)e  ascertained 
relative  to  its  use  and  application,  and  the  public  needs  to  be  educated  in  everything 
pertinent  to  the  disease,  etc.,  which  the  Department,  and  not  private  enterprise,  is 
now  doing.  That  the  free  distribution  is  and  has  been  to  a  large  extent  an  experi- 
ment I  firmly  believe,  and  I  am  eriually  certain  that  there  is  much  to  be  discovered 
which  no  individual  stock  owner  is  qualified  to  do  for  himself  before  we  will  have 
abef>lute  knowledge  of  this  disease  or  an  absolute  specific  for  it.  It  is  but  proper 
that  the  Government  should  make  these  researc^hes  and  experiments  and  give  the 
stock  interests  of  the  countrj*  the  benefit  of  them,  and  I  do  not  see  how  it  can  be  suc- 
cessfully done  unless  the  Department  of  Agriculture  continues  to  furnish  free  vaccine, 
receive  reports  of  its  use  from  each  individual,  together  with  all  the  facts  pertinent 
to  the  disease  and  its  prevention. 

From  Dr.  Robeii:  H.  Treacy.  State  veterinarian  of  North  Dakota, 
Bismarck,  N.  Dak..  Februaiy  6,  1900: 

In  the  matter  of  the  free  distribution  of  blackk'g  vaccine  by  the  Department  of 
Agriculture,  I  wish  to  say  that,  having  been  State  veterinarian  for  six  years,  I  ha\-c 
had  considerable  experience  with  vaccine  and  alw)  had  opportunities  to  observe  the 
immense  adN-antages  derived  by  stockmen  and  farmers  from  this  experiment  by  the 
Department  of  Agriculture.  The  protests  of  commercial  vaccine  companies  should 
not,  in  my  opinion,  prevail  over  the  appt^al  of  the  thousands  of  stockmen  that  will 
be  forthcoming  as  soon  as  this  matter  is  brought  to  their  attention.  The  work  is 
well  within  the  scope  of  the  Department  of  Agriculture.  The  xiae  of  vaccine  does 
not  alone  benefit  the  individual  user,  but  every  stockman  for  milesaround  and  the  pub- 
lic at  large.  Commercial  vaccine  has  been  on  the  market  in  this  country  since  181)5,  but 
it  did  not  accomplish  much  in  the  way  of  introducing  this  preventive  until  the 
Government  gave  it  thousands  of  dollars  worth  of  advertising  through  its  bulletins, 
and  published  for  free  distribution  the  best  work  oh  blackleg  and  its  prevention  m 
the  English  language.  The  commercial  companies  have  received  great  advantages 
as  a  result  thereof,  and  I  do  not  think  that  they  alone,  at  this  early  date,  should 
receive  or  have  any  right  to  demand  exclusive  benefit  of  the  great  work  accom- 
plished by  the  Department  of  Agriculture,  but  rather  that  the  plan  adopted  by  the 
Department  for  farther  experiments  be  given  free  scoi>e  until  such  time  when  the 
Department  sees  fit  to  discontinue  the  work.  Without  Government  aid  in  fi-ee  dis- 
tribution, vaccination  as  a  preventive  would  not  have  reached  its  present  state  of 
almost  universal  use  in  twenty  years.  Only  an  experiment  with  introdacing  it  over 
so  great  a  territory  and  under  so  many  different  conditions  and  climates  ¥rill  prove  aa 
reliable  a  test  as  it  is  possible  to  make.  No  great  number  of  people  will  invest  money 
in  a  remedy  which  they  consider  as  experimental,  and  I  sincerely  believe  that  the 
Department  has  adopted  the  only  method  by  which  vaccination  for  blackleg  can  he 
introduced  and  tested  throughout  the  entire  stock-raising  country.  Thus  it  wHl 
accomplish  more  in  a  few  years  than  private  enterprise  could  do  in  \ 
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From  Andi'ew  Chratian,  Kirtky,  Wyo.,  February  15,  1900: 

I  believe  tliat  the  fipeseni  metho*i  pnrputHi  by  the  Government  Bhoulri  be  mntin- 

J6«*<1,  a**  it  will  be  the  meaiiM  of  saving  a  vast  amount  of  cattle  that  wouM  otherwise 

lost.     The  Government  vannne  h  m  good  na  can  l:>e  iTiadt\  and  I  believe  that  the 

lilierftl  nse  of  it  will  retinre  Vikcltleg  to  a  iTjinlmum  and  save  thousandi?  of  dollars 

|<9rorth  ol  tuttle  In  Wyoming  alone.     We  have  hnndrcnls  of  cattle  ow^lera  in  this 

Btate  who  will  not  buy  vardne  until  they  have  lost  some  cattle  at  leJist,  while,  if 

bey  eould  obtain  Gavemtiient  vaccine,   they  would  vaccinate  regularly  and  save 

[their  tut  tie. 

From  Je^fsei  W.  Monk,  McFall,  Ma,  Febnmn^-  22,  19(K),  to  Hon. 
John  Dougherty,  M.  C. : 

In  the  laet  twenty  years  Uie  Io«s  of  stock  from  this  one  disease  hasf  been  a  very 

reat  lore  to  iftnokm^n  of  my  own  rjei^onal  aiT|iiaintanrH.     In  my  own  case,  rather 

ban  pay  the  price  a^ked  for  vaccine,  and  not  knowing  hut  it  might  be  a  worthless 

irle,  I  would  run  tlie  risk  of  looses  firim  the  digeaso  without  vaccinating.     I 

r  think  that  mould  be  the  sentiment  ex  pressed  by  many  gtock  owners. 

From  J,  R.  Phelan,  superintendent  of  the  Burlington  and  Missouri 
irer  Railroad  in  Net>ra«ka,  Alliiince,  Nebr.,  Feluuary  24,  1900,  to 
'^Semttor  Tlmrstou: 

T\w  Government  litis  distributed   free  of  charge  vaccine  to  liunilreds  of  pmall 

mnrli4>r9.     T\w  rrnidt  h;iH  betm  cxtrvmely  gratif^nnp.     Many  of  the  poor  men  own- 

ng  from  50  to  200  hea<i  of  cattle,  with  a  mortgage  amounting  from  one-half  to  two- 

hiinh  of  what  they  are  >^T»rth»  wold  not  have  boq^t  vaceino  from  the  dnigj?ists  at 

the  price  tliey  charge  for  it,  and  would,  without  vaccine,  have  lo8t  perhaps  half  of 

^thiir  calf  fTop  and   would  to-day  liuve  been  without  either  cattle  or  money.     I, 

berefore,  deem  it  of  the  greatest  importance  that  the  Department  of  Agrictdtnre  be 

^  eneoujiiged  in  this  work. 

From  Walter  L,  VaiK  president  of  the  Land  and  Cattle  Company  of 
Pstntano,  Ariz.,  rei^iding  at  Los  Angeles,  OaL,  February  20,  1900,  to 
Sorjators  Perkiu.'i  and  Bard,  and  Hon.  R.  J.  Waters^  M.  C: 

TYve  dif^ase  of  blacklei?  amon^  cattle  has  ppevailt?<i  to  quite  a  considerable  extent 
in  Cttlih>rnia,  but  I  know  it  hae  t>een  lar)ti;ely  checked  by  the  uee  of  blackleg  vac- 
erne,  and  I  hope  it  will  eventually  be  entirely  eradicat«^b  In  my  own  experience 
1  have  found  that  where,  on  my  ranches  in  San  Diesfo  County,  [  lost  from  5  to 
10  per  cent  of  the  increase  from  blackleg  before  I  ctimmenced  the  u«e  of  l>lackleg 
vaccine,  I  have,  by  ita  systematii*  us*?,  been  able  to  reduce  this  losta  to  al)ont  1  per 
cent  The  vaccine  was  that  supplied  by  the  Department  of  Agriculture.  It  came 
ori^nally  to  my  notice  through  operationa  which  brouglit  me  in  contact  with  the 
Bureau  of  Animal  Indu.*»lry,  and  I  wa^i  induced  to  try  it  by  my  confidence  in  the 
I  nijide  by  the  Bureau,  wldch  1  knew  were  not  pn^mulgateil  as  adver- 
bm  which  were  the  results  of  long-continued,  careful,  and  Buccestfful 
\  and  extjeriment^i.  The  aame  re  presentation  a  made  by  coneems  maimfac- 
thiji  vaccinct  however  honest,  would  not  have  carried  the  same  weight  with 
iiie  an  did  thi)M»*of  tfie  Bureau,  bb  I  coald  not  compare  the  motives  of  profit  actuating 
tile  munnfthcturera  witli  tho««e  of  "the  goo<l  of  the  cause,"  which  I  believe  to  l>e  tha 
MOWpflllg  operating  the  Bureau.  Hence  my  ever  trying  the  vaccine  on  my  cattle  ia 
tmrf4oaMul  had  it  noi  come  to  ua  with  the  pr^tige  of  ^lovemment  repreBentatioQ& 
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From  Walter  D.  Kemmis,  Sidney,  Mont.,  February  8,  1900,  to 
Senators  Carter  and  Clark,  and  Hon.  A.  J.  Campbell,  M.  C. : 

I  wish  to  say  that  the  disease  known  as  blackly  is  dreaded  more  than  any  other 
in  eastern  Montana,  and  I  firmly  believe  that  the  Bureau  is  pursuing  the  only  effec- 
tive course  favorable  to  the  early  eradication  of  this  disease  in  our  great  common- 
wealth. The  commercial  companies  give  no  information  to  stock  owners,  while  the 
Bureau  does.  Let  the  Bureau  eradicate  the  disease  if  it  can,  and  I  firmly  believe 
that  it  has  entered  upon  the  only  course  to  stamp  it  out^  Blackleg  prevails  to  the 
extent  of  5  to  25  per  cent  in  eastern  Montana  among  unvaccinated  stock.  I  have 
never  lost  a  hoof  that  has  been  vaccinated.  I  believe  that  the  Bureau  is  strictly 
within  its  bounds,  and  I  take  this  opportunity  to  indorse  its  work. 

From  Byers  Bros.,  Kansas  City,  Mo.,  to  Senators  Chilton  and 
Culberson,  Hon.  J.  W.  Bailey,  M.  C,  and  Hon.  John  H.  Stephens, 
M.  C: 

Speaking  from  practical  experience  and  observation  of  the  blackleg  vaccine  sent 
out  by  the  Bureau  of  Animal  Industry,  we  think  it  very  greatly  to  the  interests  of 
the  cattle  raisers  that  this  Department  should  be  encouraged  in  its  experiments. 
Two  years  ago  we  vaccinated  about  2,000  head  of  yearlings  on  our  ranch  in  Clay 
County,  Tex.,  with  vaccine  sent  to  us  by  the  Bureau  of  Animal  Industry,  and  as  a 
result  we  believe  our  losses  were  less  than  1  per  cent.  The  year  previous  our  loss 
without  vaccination  exceeded  5  per  cent.  We  intend  to  vaccinate  about  5,000  head 
this  spring  and,  in  all  candor,  will  say  we  want  vaccine  from  the  Bureau  of  Animal 
Industry  only. 

From  W.  A.  Towers,  Prowers,  Colo.,  February  22, 1900,  to  Senator 
Teller: 

Blackleg  is  very  prevalent  in  this  State  and  causes  great  loss  to  our  herds,  so  much 
so  that  I  have  in  several  instances  known  25  per  cent  of  a  calf  crop  having  been  lost 
Some  have  had  a  greater  loss,  and  very  few  escape  without  more  or  less  of  a  loss.  I 
would  further  say  that  I  have  used  the  commercial  product  on  1,700  of  our  calves 
and  sustained  a  loss  of  3  per  cent  after  vaccination.  This  past  year  I  have  used  the 
Government  product  and  my  loss  has  been  one-seventh  of  1  per  cent  with  1,400 
calves.  The  cost  of  this  product  being  infinitesimal  in  the  hands  of  the  Government, 
and  its  benefits  so  general  to  the  many,  I  think  it  is  the  duty  of  the  Department  to 
continue  this  work;  and  it  may  become  necessary  to  make  vaccination  absolutely 
compulsory  in  order  to  eradicate  this  disease  from  the  land,  the  same  as  has  been 
done  in  the  cases  of  other  contagious  diseases  which  were  of  great  detriment  to  the 
country  at  large.  To  eradicate  blackleg  the  remedy  must  be  used  generally,  and,  to 
get  this  use  of  it,  it  must  be  free  to  the  people. 

From  Mr.  James  R.  Hebbron,  president  of  the  Monterey  County 
Stockmisers'  Association,  Salinas  City,  Cal.,  February  16,  1900: 

The  Secretary  of  Agriculture,  Hon.  James  Wilson,  through  the  Bureau  of  Animal 
ln<lustry,  some  two  years  ago  sent  me  200  doses  of  blackleg  vaccine,  with  the  request 
that  I  report  the  result  of  the  test  for  the  prevention  of  blackly,  which  had  been 
causing  very  serious  losses  to  the  cattlemen  for  several  years  previous.  The  result 
was  s<^  favorable  that  several  other  stockmen  of  this  county  who  had  tried  and  Mled 
with  other  remedies,  for  some  of  which  they  had  paid  high  prices,  were  induced  to 
send  for  some.  Many  would,  no  doubt,  not  have  done  so  if  it  had  not  been  furnished 
free  of  cost,  as  agents  of  commercial  vaccine  companies  had  tried  to  introduce  black* 
leg  vaccine  without  making  a  single  sale  that  1  am  aware  of.     The  farmers  had  no 
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^fcilth  in  the  commercial  article,  and  its  cio^t  was  an  objection  without  any  gniaranty 
of  \tH  parity  or  etfieacv,  but  they  were  willing  to  test  that  which  wslb  frirnishcHl  by 
tlie  Department,  whoF©  motives  could  not  be  mistaken;  and  the  conBetmence  is  that 
there  hag  been  ii  ^rreat  decrease  in  the  morUlity  from  the  disease,  and  I  think  if  the 
distribution  be  continued  it  will  arrest  if  it  does  not  entirely  eradicate  it. 

From  J.  B.  Rhudes,  Denver,  Colu,,  Fplinmry  *22,  1000,  to  Senators 
Teller  and  Wolcott; 

In  tny  judgment  it  i«  of  vital  importance  to  all  owners  of  cattle  that  the  Bureau ol 
Animal  Industry  keep  in  close  touch  with  this  disease  (blackleg),  and  the  only  way 
that  it  can  do  so  is  to  furnish  the  vaccine  free.  It  is  not  a  question  of  cost  to  the 
Tzeer.  It  i#  a  quention  of  the  minute  and  careful  «tudy  ^iven  by  the  experta  of  the 
Bureau,  not  only  in  the  matter  of  prixlucin^  vaccine,  but  in  di^tribiiting  it  properly^ 
having  it  UFcd  with  discretion,  ami  in  following?  it  up  and  tubulating  the  results, 

COST  OF   PREl'ARATIOX    AND   DISTRIBUTION    OF  THE   VACCINK. 

Daring  a  I'ecent  discussion  on  the  floor  of  the  United  States  House 
of  Representatively  regarding  the  propriety  of  the  continued  free  dis- 
tribution of  blackleg  vaccine,  the  question  was  brought  up  as  to  the 
C08t  to  the  Government  of  the  preparation  and  difstribution  of  vac- 
cine. It  would,  therefoi*e,  seem  pertinent  liere  toenuuicnite  the  prin- 
ciixil  iteats  of  expenditure  which  figure  in  thi^  branch  of  the  work  of 
the  Bureau  of  Aniuial  Industry,  and  a  statement  is  given  for  the  fiscal 
year  ended  June  30,  lODO. 

In  calculating  the  actual  comI  of  the  vaccine  the  following  items 
have  been  taken  into  considenition: 

(1)  Salarie^f,  One  veterinary  iri-«pector,  at  a  s-alury  of  |l,4(X)  per  annum,  is 
in  charge  of  the  attenuation  of  blackleg  virus  and  suiierintendH  the  meas- 
uring of  the  vaccine  into  paiketj!?  of  10  or  25  dosea  each.  One  l>atch  of 
Vjjccinecomprig^es,  on  the  average,  18,000  do.se.^^  and  reipiires,  all  told,  the 
insix^ctor^s  attention  for  t*even  hourH.  While  one  batch  m  Ixnn^'  prejiare^i 
another  iu  being  tested,  a  tliirtl  packed,  and  perhai*^  a  fourth  prepared  for 
lihipment.  One  hundreil  working  days  of  fcvcu  hour^  each,  therefore, 
produce  1 ,800,000  doeeii  of  teisted  vaccine  ready  for  shipment-  Hence  but 
one-third  of  the  inj?fpector*8  time  is  devc>ted  to  the  subject  of  blackleg 
vaceine  when  the  output  amounta  to  1,800,000  per  annum  ^  hut  a^  various 
ineidentsraay  interfere  with  the  systematic  and  r€^ular  preparation  of  the 
material,  it  may  lie  estimated  that  one-haU  ol  the  j-aUiry  of  the  iui^^Kclor 
16  expended  by  the  Government  for  his  services  in  connection  with  the 
distribution  of  free  vaccine . .     $700. 00 

One  meL-stfenger,  at  a  i^alary  of  $660  per  annum,  ai^sist.'f  in  sealing  tlie  jmcketi*, 
preparing  the  boxes  for  ehipmeiit,  folding  circulars,  and  closing  envelopes. 
At  a  very  liberal  es^timate  half  of  la.H  time  h  thus  «jccuiiied 3:jn.  OQ 

One  derk,  at  a  salary  of  ft)60  per  annum,  reads  the  mail  and  marka  the 
applications  for  suhtjcquent  action , 6tS0, 0(^ 

One  stenographer  and  typewriter  EUh  in  circular  letters^  addreseea  envelopes 
and  fnuvkit,  and  acknowledges  receipt  of  applicaliona  from  members  of 
Congiva?  in  b«:*balf  of  their  constituentn <K>0,  OO 

Total,,,., ..,. 
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These  are  the  employees  actually  engaged  in  the  preparation  and 
distribution  of  the  vaccine.  Besides  these,  however,  three  more  clerks 
or  assistants,  at  salaries  aggregating  $1,800  per  annum,  are  engaged 
in  summarizing,  classifying,  and  tabulating  the  numerous  reports, 
attending  to  card  catalogues  and  files,  and  preparing  maps  and  tables 
illustrating  the  prevalence  of  the  disease  in  question  and  the  effect  of 
the  vaccine  as  a  preventive;,  but  as  this  work  constitutes  investigation 
pure  and  simple,  their  salaries  can  not  justly  be  charged  against  the 
free  distribution  of  vaccine,  which  in  itself  constitutes  a  means  for  the 
furtherance  of  our  knowledge  regarding  the  nature,  cause,  and  pre- 
vention of  the  disease. 

(2)  The  production  of  raw  material,  that  is,  blackly  meat.  Blackleg  vac- 
cine is  made  from  the  blackleg  tumors,  or  swellings,  which  appear  on  the 
affected  animals.  In  order  to  obtain  this  material  in  pure  condition  it  is 
necessary  to  inoculate  healthy  animals  with  blackly  viruA,  and  after  death 
to  secure  the  meat  from  the  swellings  in  such  a  way  as  to  preclude  the 
possibility  of  contamination  with  germs  (especially  malignant  edema) , 
which  might  liave  a  deleterious  effect  on  the  vaccine.  Daring  the  fiscal 
year  ended  June  30,  1900,  twenty  yearling  cattle  were  purchased  for  this 
purpose,  at  the  aggregate  cost  of $452. 50 

Other  expenses  incidental  to  the  drying  and  shipping  of  the  meat  amount  to .         41. 00 

(3)  Vaccine  envelopes,  contract  price,  $1,375  per  thousand.  For  the  distri- 
bution of  1,076,000  doses  of  vaccine  there  were  used  35,870  ten-dose  envel- 
opes and  28,692  twenty-five  dose  envelopes;  total,  64,562  envelopes 88.  87 

(4)  Wooden  boxes  for  shipment  of  the  vaccine;  contract  price,  $12  per  thou- 
sand ;  total  number  uscmI,  6, 142 73.  70 

(5)  Stationery  and  circular  letters,  including  envelopes,  franks,  and  applica- 
tion blanks 71. 69 

(6)  Printe<l  directions  for  the  preparation  and  use  of  the  vaccine,  6,142 

copieH,  at  $28.50  jxjr  5,000 35. 00 

(7)  To  the  above-enumerated  exixjnses  must  finally  be  added  postage.  Of 
courHo,  all  vaccine  and  correspondence  pertaining  thereto  are  mailed  under 
the  (iovemment  frimk,  but  in  calculating  the  actual  expense  to  the  Gov- 
ernment in  making  and  distributing  the  vaccine  the  postage  must  be 
included.    We  therefore  add  2  cents  postage  on  18,426  pieces  of  mail 368. 52 

Total 1,131.28 

Add  to  this  sum  the  total  amount  exi)ended  for  salaries 2, 290. 00 

Making  a  grand  total  of 3, 421. 28 

With  the  exi^enditure  of  this  sum  there  were  prepared  and  dis- 
tri})uted  during  the  fiscal  year  ended  June  30,  1900,  more  than 
1,()7(],000  doses  of  blackleg  vaccine.  Consequently  each  dose  of  vac- 
cine cost  the  Government  less  than  one-third  of  1  cent  (0.318  cent  per 
dose),  or  at  the  rate  of  $318  for  each  100,000  doses.  The  commercial 
price  of  the  same  amount  exceeds  $10,000.  When  it  is  further  con- 
sidered that  the  application  of  100,000  doses  of  fresh,  reliable  vaccine 
moans  the  saving  of  $250,000  worth  of  cattle  at  $20  per  head  by  reduc- 
ing the  mortality  from  approximately  12  per  cent  to  one-half  of  1  per 
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cent,  it  must  be  admitted  that  each  $318  expended  by  the  Government 
for  this  purpose  is  well  ,spent. 

Beluw  will  be  found  copies  of  two  letters  which  contain  matter  of 
interest  in  regard  to  the  blackleg  question.  The  first  is  from  the  noted 
buffalo  breeder,  Mr.  Cliarles  Goodnight^  of  Goodnight,  Tex,,  whose 
view*?  regarding  the  immunity  of  the  buffalo  and  its  crosses  are  of 
value,  as  probably  no  other  man  in  this  country  has  had  the  same  expe- 
rience with  wild  and  captive  buffaloe-n  as  has  Mr.  Goodnight.  The 
other,  from  Mr.  J.  C.  Miller,  of  the  IMI  Live  Stock  Company,  of  Bliss, 
Okla«,  is  notable  as  illiLstrating  the  insusceptibility  of  man  (or  at  least 
Indians)  to  blackleg. 

Mr.  Goodnight  writes  as  follows: 

I  Imve  ljc€n  salialled  for  the  last  t43n  years  that  ha:ffatoes  are  not  misceptibla  to 
black k'j;,  btit  have  tint  felt  tli^jKised  to  give  it  to  the  world  as  a  whole,  as  it  may  yet 
devt^lop.  I  was  among  the  wiU\  buffalo  for  t^n'eral  yt^ra  where  they  were  immensely 
namerouf?,  and  many  thoii«ind«  were  of  the  proper  age  to  take  it.  1  liave  now  l>e<^n 
breeilifig  theoi  about  twenty  yeart*  and  a*u  quite  positive  no  «^a8e  of  blatrklegoc^c^urred 
during  that  time»  and  up  tn  this  writing  it  holds  good  to  those  that  are  only  one- 
ffiurth  l>lo<xJ.  I  will  thii*  year  have  several  head  of  adves  only  one-eighth  bloml, 
and  I  shall  give  them  every  chance  to  take  blackleg  in  order  to  test  them^  although 
I  think  they  are  immtine.  1  have  l>een  trying  for  !§everal  years  to  eetablish  a  mce  of 
call  I  e  from  the  bu£&ilo.  8o  far  I  have  only  partially  sueceetied-  When  this  it*  done 
h  will  be  the  greatest  thing  for  tiie  rattle  industry  of  America.  They  have  f*ome 
charatteriMica  that  are  very  valuable  to  thiy  interesit  Besides  their  great  weiglit  aiid 
Uie  extra  quality  of  tlje  meat,  they  are:  First,  most  probably  immune  from  blackleg; 

'  i>econd,  they  never  eat  loco;  third,  they  never  lie  with  their  back  down!ill!,  winch 
cauN^  ranch  loss  in  wt^k  cattle;  fourth,  they  do  not  go  in  Ix^gholei^;  Ufth,  they  have 
the  greatest  huigs  of  any  animal  on  earth;  sixth,  they  put  on  more  flesh  for  what 

f  Ihef  ejtt  than  other  animals. 

The  following  is  the  letter  fi"om  Mr.  Miller: 

We  are  ranching  on  an  Indian  reservation  and  the  Indians  would  about  ne  soon 

eat  dead  cattle  as  to  eat  any  other  kind.     When  these  cattle  would  die  the  Indian?? 

would  n>ine  and  ^kin  I  hem  and  eat  the  meat,     The>^  have  eaten  atnjut  forty  head  of 

tUctn.  and  I  guess  there  is  no  *ianger  in  it.     I  liave  also  seen  them  eat  cattle  that  had 

I  died  of  Texas  fever^  and  hogs  of  cholera  ajul  other  diseasea,  and  have  never  known 

I  one  to  lie  sick  on  that  account.     The  Indian  agent  does  what  he  can  to  prevent 

■  thetn  from  eating  food  of  this  kind,  and  I  use<l  to  tr)*  to  keep  them  from  doing  it, 
but  eon  Id  not,  and  as  it  iba*9  not  i**.*em  in  hnrt  them  any  I  don't  pay  any  mon*  atten- 
titm  lo  It. 

KoTB.— The  foor  illustrations  of  a  vacdnatingi  branding,  and  dehorning  chute 
[have  lK>en  sabmitted  by  Messrs.  Painter  Brotherg,  of  Rpggen,  Weld  County,  Colo., 

■  whii  wrrtt  the  originators  and  buiblers  of  this  chute.  . 


PATHOLOGICAL  CONDITIONS  FOUND  IN  MEAT  INSPEC- 
TION/ 

By  D.  E.  Salmon,  D.  V.  M., 
Chief  of  Bureau  of  AnhncU  IjiduMry. 

The  more  common  and  important  pathological  conditions  found  in 
meat  inspection  are  no  doubt  subjects  of  considerable  interest  to  the 
members  of  this  association.  These  conditions  may  affect  the  public 
health  to  a  certain  extent,  and  they  are  unquestionably  worthy  of 
careful  study  by  the  sanitarian  as  well  as  the  pathologist. 

The  Federal  meat-inspection  service,  having  been  in  operation  about 
nine  years,  has  now  reached  a  stage  of  development  and  an  approach 
to  uniformity  of  procedure  which  justifies  the  expectation  that  some 
thought  may  hereafter'  be  given  to  the  utilization,  for  scientific  pur- 
poses, of  some  of  the  material  which  it  furnishes.  While  we  have  not 
in  the  past  entirely  neglected  the  collection  and  study  of  the  patholog- 
ical material,  the  imperative  necessity  of  organization  and  of  the 
investigation  and  control  of  the  more  destructive  animal  plagues  has 
prevented  us  from  using  this  material  to  any  great  extent,  either  for 
illustrative  purposes  or  for  scientific  study. 

The  specimens  which  are  exhibited  here*  are  nearly  all  in  a  fresh 
condition  and  have  been  preserved  by  freezing.  They  are  only  such 
as  could  be  collected  in  a  comparatively  short  time,  but  they  are  of 
special  value  as  showing  the  natural  appearance  of  the  affected  meat. 
To  give  some  idea  of  the  frequency  or  infrequency  of  disease  in  our 
meat-producing  animals,  1  have  taken  from  our  reports  some  statistics 
covering  the  two  fiscal  years  beginning  July  1,  1897,  and  ended  June 
30,  1899.  These  statistics  are  especially  valuable  on  account  of  the 
large  number  of  carcasses  inspected  during  that  period,  and  refer 
entirely  to  the  postmortem  examination. 

During  the  two  years  mentioned  the  number  of  cattle  examined 
reached  a  total  of  8,831,927.  Of  these  cattle  19,454  entire  carcasses 
and  parts  of  23,106  additional  carcasses  were  condemned.  This  means 
that  22  carcasses  in  10,000  were  entirely  condemned  and  that  26  car- 
casses in  10,000  were  partly  condemned,  making  a  total  of  48  carcasses 
in  10,000  condemned  in  whole  or  in  part.  Of  the  23,106  carcasses, 
parts  of   which  were   condemned,  12,641  were  affected  by   bruises 

*  Road  at  tne  meeting  of  American  Medical  Association,  held  at  Atlantic  City,  N.  J.f 
June  5-8,  1900. 

'  No  illustrations  were  made  of  the  sjwcimens  that  were  exhibited. 
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or  injuries,  7,120  by  abscesses,  3,025  by  loraliiied  actinomycosis, 
268  by  localized  tuf)erciiIosis,  11  by  tumfirs,  G  by  hydatidH,  and 
the  remainder  by  circumscribed  hiflaiimmtiun  of  variuuH  orgauH.  Of 
the  19,454  carcasses  which  were  wholly  condemned,  7,015  were  affected 
by  tuberculosis,  oA12  by  actinomycosis,  2,530  by  anemia,  cniacia- 
iion,  etc.,  2,227  l>y  bruises  and  injuries,  508  by  septicemia,  384  by 
pneumonia,  208  by  peritonitis,  222  by  pyemia,  212  by  icterus,  205  by 
abscesses,  160  by  Texas  fever,  95  by  advanced  pre«/naiH*y,  00  by  enter- 
itis, 44  by  cancer,  42  by  gangrene,  24  In^  metritis,  15  by  recent  par- 
turition, 1  by  anthmx,  and  the  remainder  (144)  mostly  by  tumors  and 
inflammaticHi  of  the  various  organs. 

The  numltcr  of  sheep  inspected  during  this  period  reached  11,110,776. 
Of  these  sheep  8,394  carcasses,  or  7i  per  10,000,  were  wholly  con- 
denmed,  and  <>50  carcasses,  or  0.0  per  10,000,  were  condemned  in  part. 
Taking  the  carcasses  of  which  only  parts  were  condemned,  379,  or 
more  than  one-half,  were  nlfected  by  bruises  and  injuries,  132  by 
abscesses,  91  by  hydatids,  41  by  the  (EitophaijoHfotna  eohnfihlannm — 
the  pamsite  causing  the  nodular  disease  of  the  intestines,  4  by  scabies, 
and  3  by  tuberculosis.  Of  the  8,394  entire  carcasses  of  mutton  con- 
demned, 2,:M5  were  affected  by  anemia  atid  emaciation,  1,696  by 
bruises  and  injuries,  607  hy  tuberc^ulo.sis  and  pseudotuberculosis,  550 
by  abscesses,  4t>4  by  pneumonia,  422  by  uremia,  371  by  septicemia, 
370  by  icterus,  256  by  pyemia,  204  by  pleuri.^y,  171  by  ascites,  154  by 
scabies,  131  by  advanced  pregtiancy,  lis  by  hydatids  (Echinococcus)^ 
and  the  remainder  (375)  mostly  by  inflammation  of  various  organs, 
fever,  recent  parturition,  parasites,  tumors,  and  cancer. 

The  number  of  hogs  slaughtered  under  inspection  during  the  same 
period  w^as  44,841,779.  Of  these  hogs,  100,555  carcasses  were  wholly 
cnndenmed,  being  about  24  per  10,000,  and  58,4f>l,  or  13  per  10,000, 
were  condemned  in  part.  Of  the  (*arcasses  only  partially  condemned, 
37467  were  affected  by  bruises  or  injuries,  7,853  by  tumors,  7,338  by 
al>scesses,  1,971  by  hydatids,  1,683  by  tuberculosis,  1,313  by  mammitis, 
1,110  by  pleurisy,  and  47  by  actinomycosis.  Of  the  carcas^ses  wholly 
condemned,  85,904  were  affected  by  hog  cholera  and  swine  plague, 
4,021  by  tubennilosis,  2.2fi8  by  ieterus,  2,005  by  pyemia,  1,847  by 
abscesses,  l^TOS^  by  pneumonia,  1,570  by  advanced  prognaTicy,  1,463 
by  septicemia,  1,294  by  bruises  and  injuries,  1,099  by  tumors,  1,500 
by  inflammation  of  organs  in  the  abdcmiinul  cavity,  536  by  anemia  and 
emaciation,  321  by  recent  parturition,  267  l>y  fever,  113  l>y  scabies,  43 
by  actinomycosis,  60  by  Cystlcercm  ceUuIosWy  or  measles  of  swine,  23  by 
hydatids,  and  9  by  cancer.  The  remain  nig  313  were  for  the  most  part 
affected  by  skin  diseases*  gangrene,  and  inflammation  of  various  organs. 
There  have  not  been  included  in  tliis  statement  the  condemnations  for 
trichime  infestation,  since  pork  for  the  domestic  markets  is  not  exam- 
ined microscopically. 
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The  proportion  of  condemnations  for  the  different  varieties  of  ani- 
mals is  shown  by  the  following  table: 

Tablr  Hhowing  the  number  of  whole  carcasses  and  parts  of  carcasses  condemned  per  10,000 

tmimah  slaughtered. 


Cattle. 

Sheep. 

Swine. 

Whole  oArcHSscw , . 

22 
26 

7.5 
0.6 

24 

Parts  of  carcaisses 

18 

Total 

48 

8.1 

87 

In  general  terms  it  may  be  said  that  the  proportion  of  condemna- 
tions with  cattle  and  swine  correspond  quite  closely,  while  with  sheep 
it  drops  to  one-fifth  of  the  figures  for  swine  and  one-sixth  of  those  for 
cattle.  The  relatively  large  number  of  condemnations  with  cattle  is 
somewhat  surprising,  since  they  are  generally  considered  the  most 
hardy  and  healthy  of  om*  domesticated  animals-  An  examination  of 
the  causes  of  condemnation  shows,  however,  that  more  than  half 
of  the  parts  of  carcasses  rejected  were  affected  by  injuries  received  in 
shipment,  while  almost  one-third  were  condemned  for  abscesses,  many 
of  which  no  doubt  were  also  due  to  mechanical  injuries;  that  is,  cattle 
on  account  of  their  size,  weight,  and  combative  disposition  are  par- 
ticularly liable  to  injuries  which  may  require  the  removal  of  a  part  of 
the  carcass.  Making  allowance  for  such  injuries,  the  condemnations 
with  cattle  will  be  no  greater  than  with  swine.  The  small  proportion 
of  condemnations  with  sheep  is  remarkable,  particularly  when  we  con- 
sider their  delicacy  of  constitution  and  their  feeble  powers  of  resist- 
ance to  unfavorable  conditions. 

When  we  examine  into  the  causes  of  condemnations  with  C4ittle  we 
are  impressed  by  the  relative  number  due  to  actinomycosis  and  tuber- 
culosis. Of  the  whole  carcasses  condemned,  26  per  cent  were  affected 
with  actinomycosis  and  36  per  cent  with  tuberculosis.  Of  the  parts  of 
carcasses  condemned,  13  per  cent  were  affected  with  actinomycosis  and 
1  per  cent  with  tuberculosis.  Nevertheless,  there  is  a  surprisingly 
small  pi'oportion  of  the  beef -producing  cattle,  as  they  come  to  our  large* 
abattoirs,  which  are  affected  with  these  diseases.  Taking  the  total 
condemnations  of  whole  carcasses  and  parts  of  carcasses  for  tubercu- 
losis, we  find  but  3.1  per  10,000  animals;  and  in  the  same  manner  with 
actinomycosis,  we  find  9.2  per  10,000  animals.  Actinomycosis  also 
affects  hogs  and  sheep,  but  much  more  rarely  than  cattle.  Thus  with 
hogs,  43  whole  carcasses  and  47  parts  of  carcasses  were  condemned  for 
this  disease  out  of  44,841,779  carca.sscs  inspected.  That  is  something 
over  two  affected  carcasses  to  a  million.  This  does  not  give  an  accu- 
rate idea  of  the  frequency  of  actinomycosis  with  hogs,  however,  as 
manv  of  the  tumors  for  which  condemnations  were  made  were  undoubt- 
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edly  of  actinomycotic  growth.  In  she^^p  two  whole  eanmsseb  wer« 
condemned  for  ac^tinoniyco^ift*  out  of  lLllO,7T«i»  Tulx^rculo^is  is  one 
of  the  piinci|ml  dii^eat^cis  found  in  awine,  though  it  i^  far  less  common 
than  with  cattle.  Adding  togotluM-  tlie  niuiiherof  whole  carca8.se8  and 
parts  of  carcanses  coudemneil,  wc  find  that  approxnnately  1.3  hogs  per 
10,00U  are  affected.  Tub(?reulo8i8  in  .sheep  i»  a  very  rare  disease. 
Our  reports  give  tuT>ercvdosi4i  and  pseudotuberculo^siis  together,  the 
latter  being  much  the  more  common.  Including  ]»oth,  however,  there 
are  specified  but  6  condemned  in  l(K),iMj<}  sheep  inspect ed.  It  in  quite 
proljable  that  some  of  the  abacea^es  reported  wei*e  due  to  pseudo- 
tube  re  ulosig, 

Tuberculo^^is  in  cattle  is  generally  a  loi'aliised  disease.  It  affecti 
most  f  nNjuently  the  bronchial  and  mediiistinal  lymph  glands  and  lungs, 
but  very  often  the  abdominal  lympii  glands,  the  liver,  or  the  spleen  is 
invaded.  Sometitnes  it  is  genenilized  and  tubercles  are  found  widely 
distributed^  affecting  even  the  uulscIcs  and  bones.  Sonae  sUitisticj* 
show  the  uterus  involved  in  alxiut  iO  i^r  cent  of  the  tuberculous  cows 
and  the  udder  in  1  or  2  |K*r  cent. 

Our  inspectors  are  instructed  to  tM>ndenin  (1)  all  itircasses  affected 
with  genemlizeil  t«ljt?reulosi-s,  (2)  all  t*areasses  with  extensive  l<jralizcd 
tulxTcuIosis,  and  (3)  all  carc^assejs  with  localized  tuberculosis  tiiat  show 
Bign»  of  ema4.uation.  This  ruling  is  consideral^ly  more  stringent  than 
the  European  practice,  which  allows  curf^asses  affectjed  with  localized 
tubenndosis  to  go  upon  the  market  without  regard  to  the  extt^nt  of 
the  lesions,  except  in  case  of  marked  emaciation.  Even  geneiiilijzcd 
tubercidosis  Is  not  always  ronsidered  in  other  countries  a  sufficient 
catL^  for  condemnation,  and  those  carcasses  in  which  the  legions  are 
apparently  confiiiiHl  to  thv*  organs  of  the  lx>dy  cavities,  es|>eeialW  if 
the  process  of  generalisation  has  not  been  recent,  are  passed  as  lit  fur 
food. 

The  beef  cattle  which  come  to  our  large  abattoirs  are  singularly  free 
from  tulierculosLs,  since  only  one  animal  in  L5U0  or  2,000  is  affected 
to  an  extent  which  causes  the  condemnation  of  any  part  of  the  earcti-ss. 
Dairy  cattle,  however,  are  much  more  seriously  atl'ect^^d  and  frum  5 
to  10  i>er  cent  may  be  found  tul»erculons.  In  European  countries  the 
tuberculosis  of  eattle  is  nmchuiore  frecpieiit  than  in  the  United  States, 
tlie  slaughterhouse  statistics  showing  from  20  to  50  per  cent  of  all 
isuch  animals  to  be  affected. 

There  is  a  possitnlity  of  fetal  infection  in  tiovine  tuberculosis,  but 
such  cases  ai^e  cpiite  rare.  The  congenital  f<^rni  of  tuberculosis  exists 
in  piHilwhly  le?ss  than  1  j>er  cent  of  the  mlvcs  liorn  of  tulicrculous 
tuotherji.     The  tuberculosis  of  calves  arises  from  virulent  milk  used 

mens  of  tu^>er- 
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way  into  the  milk.  The  milk  should  be  considered  dangerous  in  all 
cases  in  which  the  disease  has  invaded  the  udder,  and  it  may  also  be 
infectious  in  advanced  cases  of  tuberculosis,  although  no  lesions  can  be 
discovered  in  the  udder. 

There  is  not  time  on  this  occasion  to  discuss  the  transmission  of  bovine 
tuberculosis  to  man.  I  believe  that  such  transmission  occurs  and  that 
precautions  should  be  taken  to  guard  against  it.  The  frequency  with 
which  tuberculosis  is  communicated  from  animals  to  man  can  only  be 
determined  by  the  long-continued,  careful,  and  concerted  observation 
of  physicians.  The  data  which  we  now  have  is  meager  and  much  of 
it  is  unsatisfactory.  It  consists  (1)  of  accidental  inoculation  and  (2) 
of  primary  tuberculosis  of  the  intestines  or  mesenteric  glands.  In  the 
former  case  the  origin  of  the  lesion  is  generally  very  clear;  in  the  lat- 
ter we  can  only  infer  that  the  bacilli  were  introduced  with  the  food. 
When  the  death  of  a  number  of  persons  in  the  same  institution  (school 
or  asylum)  occurs  from  abdominal  tuberculosis  and  the  cows  furnish- 
ing the  milk  are  found  to  have  their  udders  affected  with  the  disease 
and  to  be  producing  virulent  milk,  the  evidence  of  transmission  is 
about  as  strong  as  we  can  expect  to  obtain.  Unfortunately  sufficient 
attention  has  not  been  given  to  such  observation  in  this  or  in  other 
countries,  so  far  as  I  am  aware.  Careful  postmortem  examinations  of 
children  that  die  in  asylums  and  hospitals  should  in  time  furnish  most 
valuable  evidence. 

As  an  example  of  what  is  in  mind  you  are  referred  to  a  communica- 
tion by  George  F.  Still,  M.  A.,  M.  D.,  M.  R.  C.  P.,  in  the  British  Med- 
ical Journal,  August  19,  1899,  page  455.  This  communication  gives 
the  results  of  769  consecutive  autopsies  on  children,  all  being  hospital 
patients.  Of  these,  269  presented  lesions  of  tuberculosis.  So  far  as 
could  be  ascertained,  53  were  infected  by  way  of  the  intestine,  and  10 
others  were  probably  infected  through  this  channel;  that  is,  63  out  of 
269,  or  23.4  per  cent,  probably  contracted  the  disease  by  infection  taken 
with  the  food.  There  were  43  cases  in  which  death  occurred  from 
some  other  cause  than  tuberculosis;  and  these  cases  were  noted  as 
furnishing  almost  indisputable  evidence  of  the  method  of  infection  in 
each  individual  case,  since  the  tuberculous  disease  had  either  been 
arrested  in  its  early  stages  or  had  not  yet  progressed  beyond  the  ini- 
tial stage.  With  these  cases  the  evidence  as  to  primary  focus  of  infec- 
tion was  as  follows:  Lung  26,  intestine  16,  ear  1.  That  is,  where  the 
evidence  was  most  clear  the  infection  was  by  the  digestive  tract  in  37.2 
per  cent  of  the  cases.  It  is  a  pity  that  we  have  not  enough  evidence 
of  this  character  from  the  principal  countries  to  enable  us  to  form  an 
intelligent  opinion  as  to  the  relation,  if  any,  which  exists  between- the 
frequency  of  tuberculosis  in  the  food-producing  animals  and  that  of 
abdominal  tuberculosis  in  mankind. 

Although  tuberculosis  is  less  common  in  swine  than  in  cattle,  it  has 
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a  greater  tendency  k>  general iziitif)n,  iind  siffected  carra^^ises  need  to  be 
very  earefully  serutinized  }>eforc  they  are  passied  as  fit  for  food.  The 
specimens  rthowing  the  tuherctiloiLs  lesions  in  cuttle  and  liotrs  wilt  1)0 
found  most  interesting,  partieularly  those  from  the  nddei'  of  the  cow 
and  tho!*e  illu^ti-ating  the  genemlized  form  of  the  diseu.se  in  swine. 

The  pseudotuhereulosi-i  of  *sheep  i«  a  very  interesting  diseitse*  gener- 
ally found  among  animals  which  have  originated  in  the  southwestern 
section  of  the  United  States,  from  Texas  to  California,  inclusive.  It 
is  generally  observed  in  njuture  animals,  though  it  is  occasionally  found 
-in  himhs*  The  lymphatic  glands,  lungs,  and  liver  are  the  piirts  of tenest 
affected.  One  or  more  of  the  prescapuhir,  inguinal,  suhhimhar,  medi- 
astinal, or  liroTichiul  ghuid^  may  he  fnnnd  enlarged,  and  upon  pressure 
gives  a  sensation  such  as  would  he  expected  from  a  thiek-waUed  sac 
containing  semitluid  nmt4»riHU  On  section,  the  contents  are  fcnind  to 
be  yellowish  green  and  caseouj^,  whik*  the  capsule  is  grayish  white, 
tihrous,  and  tirm.  Sometimes  the  t*useous  substance  closely  resembles 
the  content^i  of  softened  tutiercles,  luit  in  older  lesitms  it  has  a  greater 
consisti^*nc3%  finally  becoming  dry  and  mealy.  As  a  rule,  these  lesions 
do  not  present  evidence  of  eulciliciition.  The  lesions  in  the  lungs, 
liver,  and  other  organs  have  a  simihir  a|>pi'arauce.  They  are  always 
well  defined  and  surrounded  by  a  wall  of  rilu-ous  tissue. 

Microscopic  exanji nation  of  cover-glass  preparations  nmde  from  the 
caseous  material  and  stained  by  (franTs  nu^thcid  demonstrates  the  pres- 
ence of  a  small  ovoid  ba<'illus.  It  develops  on  agar  in  the  course  of 
forty -eight  hours  as  an  irregular  whitish  colony  with  crenated  border 
rind  pai>ilhited  centi*r.  In  bouillon  turbidity  occurs  in  thirty-six 
hours,  a!jd  in  forty -eight  hnurs  a  heavy,  white,  granular  precipitate 
forms  at  the  bottom  of  the  tube. 

Intravenous  inoculations  of  ralibits  and  guinea  pigs  cause  death  in  six 
to  ten  days,  with  cheesy  foci  of  varying  size  in  the  lungs,  liver,  kid- 
neys, and  spleen.  SuK'utaneous  inoculations  cause  death  in  these  ani- 
mals in  twenty-tivc  to  thirty  days,  with  caseous  degeneration  of  the 
tissues  near  the  jKiint  of  ino<HiJation  and  lesions  of  the  neighljoring 
lymphatics.  Feeding  experiments  with  these  small  arumals  produce 
fatal  results  in  eight  to  ten  weeks,  th**  lesions  l>eing  identical  with  those 
caused  by  intravenous  inoculation,  except  that  the  lymphatic  glands  of 
the  head  and  throat  are  more  fre»piently  involved.  Feeding  experi- 
ments with  sheep  have  given  negative  results.  Intravenous  inoculation 
of  sheep  with  material  from  the  caseous  lymphatic  glands  of  diseased 
animals  have  produced  in  the  lungs  in  the  course  of  eight  weeks  only 
t$ma11  caseous  foci  the  size  of  a  hazelnut. 

Another  interesting  disease  is  the  nodular  disease  of  the  sheep's 
intestine.  These  nodules,  which  have  often  been  r(»gardcd  as  of  tuber- 
cular nature,  are  really  due  to  the  irritation  cau'^ed  by  the  immature 
form  of  an  intestinal  worm,  the  (J*^oj)/i(igoH/onia  eolumhinman.     This 


i 


58  BUREAU    OF   AIOMAL   INDUSTRY. 

is  a  very  common  disease  and  apparently  affects  only  the  sheep's  health 
when  the  nodules  are  so  numerous  as  to  interfere  with  the  assimilation 
of  the  food.  In  some  parts  of  the  country  the  QBlsophagostoma  is  a 
great  pest  and  multiplies  so  rapidly  that  it  is  practically  impossible  to 
keep  sheep  successfully  in  large  flocks. 

The  frequency  with  which  hogs  are  found  affected  with  cholera  and 
swine  plague  is  indicated  by  the  fact  that,  of  106,555  carcasses  con- 
demned, 85,904,  or  80.7  per  cent,  were  rejected  for  this  cause.  It 
is  therefore  important  that  inspectors  should  be  familiar  with  the 
appearance  of  meat  affected  by  this  disease. 

Your  attention  is  invited  to  the  specimens  illustrating  the  lesions 
of  actinomycosis  in  the  jaw,  tongue,  liver,  lungs,  and  udder.  The 
actinomycotic  process  Ls  most  frequently  seen  in  this  country  affect- 
ing the  maxillary  bones,  where  it  causes  a  large,  hard,  suppurating 
tumor,  which  disfigures  the  animal  and  gives  it  a  very  unprepossess- 
ing appearance.  The  tongue  is  often  affected,  becoming  enlarged, 
hard,  and  filled  with  nodules  containing  caseous  material. 

Actinomycotic  tumors  may  be  found  in  the  pharynx,  larynx,  and 
esophagus.  Lesions  resembling  those  of  tuberculosis  are  found  in 
the  lungs,  liver,  and  peritoneum.  In  general,  it  may  be  said  that 
the  actinomycotic  lesion  develops  either  with  a  tubercular  appeai*ance 
or  as  a  soft,  moist,  reddish  tumor,  or,  finally,  as  a  hard,  fibrous  tumor. 
There  is  a  tendency  to  disintegration  and  suppuration,  and  sometimes 
the  lesion  consists  simply  of  an  abscess.  The  presence  of  the  acti- 
nomyces  tufts  constitutes  a  reliable  means  of  diagnosis. 

The  repulsive  appeamnce  of  animals  affected  with  actinomycosis  of 
the  head  has  inclined  some  sanitarians  to  give  undue  attention  to  this 
disease  to  the  neglect  of  others  having  a  greater  effect  upon  the  flesh 
and  that  are  more  dangerous  to  the  consumer.  As  this  disease  is  pit)b- 
ably  not  transmitted  from  animals  to  man,  the  carcasses  ai*e  only  con- 
demned when  there  is  emaciation  or  when  the  lesions  are  so  large, 
active,  or  disseminated  as  to  affect  the  system  at  large. 

Perhaps  I  should  explain  that  while  in  some  countries — possibly  in 
most  countries — the  meat  inspectors  condemn  onl}^  such  meat  as  tiliey 
believe  to  be  clearly  injurious  to  consumers,  we  go  somewhat  further 
in  this  country  and  condemn  much  meat  which  is  not  actually  injurious, 
but  which  for  various  reasons  is  repugnant.  In  this  class  may  be 
placed  the  carcasses  of  animals  advanced  in  pregnancy,  or  those  which 
have  recently  given  birth  to  their  young;  the  unborn  fetus  and  the 
very  young  calf  or  lamb;  the  carcasses  of  animals  suffering  from  pneu- 
monia, pleurisy,  or  some  other  noninfectious  diseases;  the  greater 
pai-t  of  the  actinomycotic  cjircasses  and  of  those  affected  with  exten- 
sive though  localized  tuberculosis.  On  the  same  principle  we  destroyed 
the  carcasses  of  all  cattle  affected  with  contagious  pleuropneumonia 
when  we  were  engaged  in  the  work  of  eradicating  that  disease,  although 
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it  Lid  been  proved  by  European  experience  tbat  ilie  flesh  of  these  ani- 
mals might  be  conisunied  with  mipunit}-. 

Turning  now  to  the  animal  parasites  which  are  encountered  on  the 
flaughteriug  floor,  it  may  be  observed  that  the  subject  of  uwnt  inspec- 
lion  for  thase  organisms  bears  both  a  direct  and  an  indirect  rclatiun 
to  public  health;  for  we  find  parasites,  some  of  which  are  transmissi- 
ble directly  to  man  through  the  meat  eaten  as  food,  while  othori^  are 
transmissible  indirectly,  first  passing  a  stage  of  tlieir  life  in  some  other 
fao^t.  Among  those  which  are  traosmiasible  directly  to  man,  your 
-•ttefttian  is  especially  invite<l  to  the  larval  stages  of  tapeworms. 
CjftUicerctis  htvl^  occurs  in  cattle,  and  when  eaten  by  man  gives  ri8e  to 
the  common  tapeworm  found  in  this  country,  Titum  ^aifinata  by  name. 
The  .specimen  exhibited  is  a  cro;^s  section  through  the  tongue  uf  a  caif, 
and  these  Idadder-Iike  titnictures,  more  or  le^s  resembling  particles  of 
fat*  I'epre^jent  the  larval  worm.  The  adult  tapeworm  from  man  is 
shown  in  the  second  }Mitt]<\  This  pnrticular  tiipeworm  is  tiot  an  espe- 
cially dangerous  parsisite.  It  may  l>ring  about  digestive  troubles,  and 
it  is  occasionally  very  diflicult  to  expel  it;  but,  as  a  rule,  we  may  say 
that  the  parasite  is  only  of  tenipurary  importance,  Its  effects  piissing 
off  when  the  wonn  is  expelled.  With  this  next  specimen  the  matter 
is  entirely  different.  This  is  the  so-called  pork  "'measle  taix-worm,*" 
TwHia  solium  J  and  Is  conti"a<*ted  by  swallowing  the  larval  bladder 
worm,  CifiiticercK^  celhtUmm  by  name,  which  occurs  in  ixjrk.  Owing 
to  the  fact  that  Americans  are  in  the  habit  of  cooking  or  curing  pork 
quite  thoroughly  lx»fore  consuming  it,  tJie  larval  stiige  is  usually  killed; 
hence  the  adult  piarasite,  Tcenia  SfAium^  in  man  is  rather  iijfrequent  in 
this  country.  It  will^  however,  be  found  among  Germans  and  others 
who  are  in  the  habit  of  eating  raw  or  rare  fK>rk,  Sometimes,  pei'hiips, 
physieiuns  do  not  att>empt  ti>  dlstiugiush  between  cases  of  infection 
auiong  their  patients  by  the  two  worms  just  mentioned.  The  fact 
should  not  be  lost  sight  of,  however,  that  ihe  ToBUia  mdinra  is  a  very 
much  more  dangerous  parasite  than  Tifnui  mginattif'  for  if  a  patient 
soils  hU  hands  with  the  microscopic  eggs  during  defecation,  or  if  he 
hsLb  reverse  peristalsis  of  the  intestines  strong  enough  to  carr>'  one  or 
more  segments  of  the  tapeworm  into  the  stomach,  he  infect**  himself 
with  the  larval  stage.  In  this  case  the  embryos  escape  from  the  seg- 
ments into  the  stoiiuu'h  und  wander  to  various  parts  of  the  body,  more 
especially  to  tiie  muM'lcs,  the  i^y^A^  and  the  brain.  If  one  of  the  larvae 
d€?Telops  in  the  eye,  more  or  less  serious  conditions  may  result;  while 
if  the^'  develoi*  in  the  bruin  they  rnay  lead  to  serious  compH(*ations, 
aocarding  to  the  jjart  of  the  )»min  in  which  they  grow,  and  may  iinally 
result  iu  death.  Again,  it  may  not  be  amiss  to  remind  physiciajis  tliatl 
ia  treating  for  tupeworms  they  constimily  stand  in  danger  of  infecting 
tJiemfielves  with  the  larval  ,stage  if  they  handle  the  Tttnia  soiium,  a 
danger  which  does  not  exi^t  in  connection  with  Ttmiiu  mginuta*     The 
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existence  of  these  two  parasites  in  our  American  cattle  and  hogs  leads 
mc  to  suggest  that  the  practicing  physician  has  a  duty  to  perform  in 
seeing  that  all  tapeworms  passed  by  his  patients  are  totally  destroyed, 
unless  preserved  for  scientific  work.  It  too  often  happens  that  the 
patient  is  not  properly  instructed  in  this  matter  and  passes  the  worm 
in  some  place  where  the  eggs  are  scattered,  so  that  they  afterwards 
infect  cattle  and  hogs. 

The  meat  inspection  in  Germany  has  resulted  in  decreasing  the  fre- 
quency of  tapeworm  disease  in  man,  as  well  as  the  infection  with  the 
larval  stage  of  Cystlcercus  ceUuloscB.  We  have  no  exact  statistics  on 
this  subject  for  the  United  States,  but  it  would  appear  that  the  Fed- 
eral meat-inspection  system  must  necessarily  contribute  its  share  to  the 
decrease  of  tapeworm  disease.  If  physicians  will  do  their  part  in 
burning  the  tapeworms  passed  by  their  patients,  there  is  no  reason 
why  we  should  not  gradually  eradicate  these  two  pai'asites  from  the 
country. 

Another  parasite  tmnsmissible  directly  to  man  through  means  of  the 
meat  is  the  noted  Trichina  spiralis^  the  cause  of  the  disease  trichinosis. 
Fortunately,  our  curing  and  culinary  methods  are  a  great  protection 
against  infection  with  this  worm.  We  do  not  make  an  inspection  with 
a  view  of  excluding  this  parasite  from  the  pork  which  is  consumed  in 
this  country.  It  would  cost  us  nearly  $3,000,000  per  annum  to  accom- 
plish this,  and  the  statistics  of  Germany  show  beyond  a  question  that 
a  microscopic  examination  is  not  of  such  great  value  as  is  generally 
supposed.  The  Bureau  of  Animal  Industry  has  recently  compiled  over 
14,000  cases  of  trichinosis  in  Geimany,  from  1860  to  1898,  inclusive, 
and  from  our  compilation  it  appears  that  the  general  mortality  of  the 
disease  is  5.6  per  cent.  Of  over  6,000  cases  which  occurred  during  the 
years  1881  to  1898,  inclusive,  about  51  per  cent  of  all  the  cases  were 
due  to  faults  in  the  microscopic  inspection,  the  vast  majority  of  these 
occurring  from  meat  which  had  been  inspected  and  passed  as  free  from 
trichina.  One  is  scarcely  warranted  in  recommending  that  this  Gov- 
ernment expend  $3,000,000  per  annum  for  the  general  introduction  of 
a  sanitary  inspection  which  the  German  statistics  prove  to  be  so  uncer- 
tain, an  inspection  which  is  calculated  to  raise  a  false  sense  of  security 
among  our  people  and  which  might  tend  to  increase  the  dangerous  cus- 
tom of  eating  raw  or  rare  pork.  Trichinosis  may  be  prevented  much 
more  effectually  by  educating  the  public  to  the  use  of  thoroughly 
cured  pork,  and  to  the  idea  that  when  it  is  not  thoroughly  cured  it 
should,  at  least,  be  thoroughly  cooked. 

Finally,  I  invite  your  special  attention  to  an  animal  parasite  which 
is  apparently  on  the  increase  in  this  country.  I  refer  to  the  echino- 
coccus,  the  cause  of  the  hydatid  disease.  This  bladder  worm  may  be 
found  in  almost  any  part  of  the  body  of  the  meat-producing  animals, 
and  especially  in  the  lungs  and  liver  of  cattle,  sheep,  and  swine.     You 
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will  pardon  me,  I  trust,  for  recallir 


ints  in  its  life  history 


which  are  no  doubt  faniiliur  to  you.  If  a  man  were  to  eat  an  affected 
organ  it  would  do  him  no  harm,  for  the  j>ara8ite  is  not  direetly  trarus- 
mis^iblc  from  these  animals  to  man.  If,  however,  the  hydatid  worm 
h  fed  to  a  do«^  each  separate  head  tjf  the  cy strand  there  njay  i>e 
thousands  in  a  single  cyst^ — develops  into  a  small  tapewoiTU,  whirh  I 
shall  be  i^lad  to  exhibit  to  those  ivho  are  interested  in  this  8ubjet*t.  It 
is  probably  the  smallest  tapewonn  known,  having  vQvy  few  segments, 
and  only  ^he  last  segment  is  gravid  with  eggs,  Tlie  flog  scatters  the 
•eggs  of  this  tapeworm  broadcast  and  the  domesticated  animals  become 
infested  with  it.  Mankind  ma}*  also  become  infested  with  thi«<  para- 
site by  a  too  close  intimacy  with  dogs.  In  Iceland,  where  men  and 
dogs  live  during  the  long  months  of  winter  in  the  same  hut>i  and  with- 
out any  idea  of  sanitary  preaiutions,  it  is  said  that  1  person  out  of  43 
is  affected  by  the  echinococeus  dis(*ase.  In  some  parts  of  Germany 
the  disease  is  also  very  frequent,  Ostertag  gives  a  table  from  which 
it  appears  that  at  Rostock,  out  of  K026  postniortems  on  man,  25 
eases  were  found,  or  2Ad  per  cent;  at  Brts'^Iuu,  tmt  of  i,3ti0  post- 
mortems, there  were  20  eases^  or  1.47  per  cent;  at  Berlin,  out  of  4,770 
postmortems,  there  were  33  cases,  or  0.7t>  per  cent.  It  is  also  alleged 
to  be  common  in  SiVveria,  India,  and  Australia.  The  disease  can  be  con- 
trolled only  by  careful  meat  inspection  and  the  destruction  of  all  the 
hydatids  that  are  found.  Unfortunately,  the  local  slaughterhouses  of 
this  country-  are  not  Itjoked  aft<n-  so  closely  as  the^^  should  be.  It  is 
often  an  easy  matter  for  dogs  to  gain  access  to  such  premises  and  to 
become  iiifected  with  this  panisite  and  thus  propagate  the  infection. 
To  prevent  this  and  other  di,s(nises  there  should  he  expert  supervision 
over  all  slaughterhouses.  Places  for  slaughterhouses  should  be 
reduced  in  number,  so  that  all  the  butchers  of  a  town  or  village  w^ould 
slaughter  at  the  same  phice;  and  the  premises  where  slaughtering  is 
done  should  be  under  the  surveillance  of  the  local  board  of  health. 
Offal  feeding  should  be  done  away  with,  in  order  to  prevent  the  propa- 
gation of  this  eliiss  of  parasites,  and  under  no  circumstances  should  a 
dog  ever  be  allowed  upon  the  premises, 

I  trust  this  brief  and  somewhat  superticial  review  of  the  subject  of 
meat  inspection,  and  the  exhibition  of  specimens,  may  serve  to  increase 
the  interest  of  physicians  in  this  branch  of  sanitary  work,  It  is  only 
through  the  examination  of  the  pathological  specimoiis  actually  found 
by  the  meat  inspectors  that  we  are  able  to  appreciate  the  importance 
of  baring  exp<:»rienced  and  educated  men  on  guard  to  withdraw  car- 
casses so  affected  from  the  meat  supply  of  the  country.  The  great 
mass  of  our  citizens  have  no  conception  either  of  the  disease  found 
among  animals  at  the  abattoirs  or  of  the  enormous  amcKuit  of  workj 
which  our  Government  is  doing  to  protect  them  from  diseased  animal 
products*     No  public  work,  howan'er,  can  long  be  siLstaiued  or  carried 
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to  the  highest  degree  of  efficiency  unless  the  people  of  the  country 
understand  its  objects  and  value  and  become  interested  in  it.  This 
being  true  as  a  general  proposition,  we  can  hardly  expect  the  meat- 
inspection  service,  interfering,  as  it  must  more  or  less,  with  some  of  the 
wealthiest  and  most  powerful  industrial  organizations  in  the  world,  to 
be  conducted  with  vigor  and  a  rigid  adherence  to  correct  princi- 
ples unless  there  is  a  popular  appreciation  of  the  value  of  the  work  to 
every  consumer  of  meats.  This  service  must  appeal  first  of  all  to  the 
physician,  who,  being  familiar  with  pathological  appeiirances,  can,  by 
inspecting  these  specimens,  judge  of  their  seriousness  and  their  influ- 
ence upon  the  public  health. 


■ 


During  the  pastyt'^ir  there  was  an  unusual  amount  of  interest  mani- 
fested at  exhiUitions  throughout  the  eountry  aiuoiirr  feeders  and  misers 
of  tlie  improved  breeds  of  live  .stot^k  and  their  crosses.  This  interest 
culminated  in  bringing  together  at  Chicago  on  Deeeniber  1  to  fcJ,  1900, 
the  largest  aggregation  of  live  stock  for  show  pui*poses  ever  seen  in 
this  country.  It  was  held  under  the  auspices  of  the  International  Live- 
stock ExtX)sition,  an  organization  composed  of  the  National  Associa- 
tion of  Exhibitors  of  Live  Stock  and  the  Union  Stock  Yard  and  Transit 
Company  of  Chicago.  This  exposition  couipris«>d  representatives  of 
each  of  the  ditlerent  breeds  of  purebred  domestic  animals,  )>esides 
gradei*  and  crosses,  aggregating  a  gnind  total  of  6,071  head.  On  these 
over  >50,iX)0  wa8  paid  in  prcniiumsf  to  the  owners. 

The  breeds  were  classified  as  fullows:  2,080  head  of  cattle,  consisting 
of  40a  Herefords,  312  Shorthorns,  228  Aberdeen  Angus,  211  Gallo- 
ways, 1^5  Red  Pedis,  144  Poll^xi  Durhams,  25  Devon  and  Sussex,  and 
1,195  fat  animals.  There  were  434  htmd  of  horses,  consisting  of  74 
Qyde^sdales,  71  Pereherons,  23  Shires,  15  Belgians,  7  French  Draft,  3 
Suffolk,  and  233  of  other  classes.  There  were  1,S32  head  of  sheep, 
consi^sting  of  220  Shropsh ires,  7u  Southdowns,  82  Oxfords,  157  ilauip- 
shtreg,  58Dorset8,  HO  Cheviots,  112  Cotswolds,  237Lincolns,  75  Leiees- 
ters,  245  Kanihouillets,  and  500  fat  sheep.  There  were  t)85  head  of 
swine,  consisLing  of  163  Poland  Chinas,  174  Berkshires,  110  Chester 
Whiten,  171  l>uro<.'!  Jerseys,  5B  Taiuworths,  and  357  head  of  other 
clft-sses.  Thi*se  animals  came  fr4)m  the  diiferent  parts  of  the  United 
Stnte,s  and  Canada,  but  prlnci pally  from  those  Stiites  of  the  ilississiiipi 
Vsilley  known  as  the  corn  helt,  showing  that  where  the  cheapest  feedh* 
arc  grown  there  the  hulk  of  our  fat  stock  is  produced. 

The  objeet  of  the  ex|>osition  was  to  bring  together  those  interested 
113  these  great  industries,  and  to  show  by  object  lessons  the  conditiona 
and  tlie  kind  of  animals  demanded  by  the  market.  To  this  end,  every 
effort  was  put  forth  by  the  management  to  accomplish  the  desired 
result.  College  professors  and  veteran  breeders  were  secured  as 
judges;  students  from  the  agricultural  colleges  were  indueed  to  prac- 
tice eurd-seoring  as  it  is  taught  in  their  institutions;  auctions  of  pedi- 
greed  anmials  were  held  daily,  each  exhibitor  being  allowed  to 
oi>ntnbute  three  animals  to  the  sales;  the  Bureau  of  Animal  Industry 
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demonstrated  the  microscopic  test  as  it  is  used  for  the  detection  of 
trichinte  in  pork  products  that  are  to  be  shipped  to  foreign  countries; 
packing  establishments  invited  inspection  of  their  plants,  where  the 
living  animal  is  quickly  tmnsformed  into  manufactured  articles  of 
commerce;  and  many  other  opportunities  were  afforded  which  rendered 
the  educational  features  of  the  exposition  of  great  value. 

Three  hundred  and  fifty -five  head  of  purebred  animals  were  sold  at 
public  sale,  the  prices  amounting  to  $119,550,  an  average  of  $336  per 
he^d,  in  addition  to  numerous  private  sales,  of  which  we  have  no 
record.  A  Hereford  bull  calf  was  sold  for  $3,500,  this  being  the 
highest  price  given  for  an  animal  during  the  exposition.  The  prices 
paid  for  the  cxirload  lots  entered  in  the  exposition  ranged  from  $6.50 
to  $15.50  per  hundred  pounds  on  the  hoof,  being  purchased  for  the 
Christmas  trade,  while  the  market  quotation  at  the  same  time  was 
from  $()  to  $6.25  per  hundred  pounds. 

The  following  table  shows  the  prices  obtained  for  various  lots  of 
cattle  sold: 

Xamhcrj  breed j  avertuje  wehjhtj  and  price  }K*r  hundredweight  of  beef  cattle  sold. 


Breed. 


Number 
sold. 


Average 

weight 

(pounds). 


Price 
per  cwt. 


Abenlecn  Angus 

Do 

Do 

Do 

Horcfortbj 

Shorthorn  yearlings 

Aberdeon  Angus 

Herefords 

Aberdeen  Angus 

Herefords 

Do 

Aberdeen  Angus 

Shorthorns 

Do 

Do 

Abenleen  Angus 

Shorthorns 

Aberdeen  Angus 

Shorthorns 

Shorthorn  yearlings. 

Galloway  t-al  ves 

Aberdeen  Angus 

Herefords , 

Shorthorns 

Do 

D(. 

Aberdeen  Angus 

Do 

Do 

Do 

Herefords 

Abenleen  Angus 


1,430 
1,492 
1,800 
1,496 
1,4S1 
1,216 
1,460 
1,296 
1,540 
1,648 
1.670 
1,164 
1,600 
1,650 
1,690 
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^H        At  the  Uegirniin^  of  the  expositiun  tlio  market  fur  tlio  best  cattle      ^H 

wus  fttroii^,  on  account,  no  duuljt,  of  the  expected  holiday  demand,  and       ^| 

rernuined  so  throughout  the  week,  but  the  hi^^hest  prices  paid  for  tlie        ^| 

exposition  stock  was  the  result  of  a  strife  between  the  prominent        ^| 

packers  and  butchers  for  advertising  purposes.     It  U  the  purixiwc  here       ^| 

to  conftiider  only  the  irratid  champions  in  the  beef  lines,  and  iUustra-        ^| 

tions  of  eai^'h  biased,  with  all  the  infomiation  obtainable  a.s  to  their       ^| 

pre[)anition,  are  given,                                                                                           ^| 

Flute  I  showis  the  ifrand  champion   animal   Advance,  which  wvla       ^| 

also  the  champion  yearling  of  the  exposition,  all  breeds  competing  in       ^| 

each  ca-se.     He  wa.s  a  purebred  Aberdeen  Anjjmt  steer  one  year  and        ^| 

eleven  months  old,  weighing  1,450  pounds,  live  weight;  was  raised  and       ^| 

fed  by  the  owner,  Mr,  S.  R,  Pierce,  of  Creston,  III.,  and  was  in  every      ^H 

respect  an  ideal  representative  of  tbe  breed  which  has  been  so  jxjt^ent      '^| 
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a  factor  in  the  improvement  of  the  common  grades  of  cattle  through- 
out the  country.  His  prepai'ation  for  the  exposition  cran  be  Hummed 
up  in  a  few  words  by  the  owner:  '^He  was  taught  to  eat  oats  while 
sucking  his  dam,  and  was  weaned  at  four  months  old,  when  he  was  put 
on  a  I'ation  consisting  of  corn  meal,  bran,  and  oil  meal,  and  allowed  to 
run  on  pasture  in  season.  In  winter  the  same  gi-ain  ration  was  con- 
tinued, with  the  addition  of  a  few  roots,  corn  fodder,  and  hay,  but 
seven  weeks  previous  to  the  exposition  5  pounds  of  commercial  stock 
feed  was  added  to  his  daily  ration.  He  was  sold  at  auction  for  $1.50 
a  pound,  live  weight,  the  highest  price  ever  paid  for  an  animal  for 
beef.  Advance  was  well  filled  out,  carrj'ing  his  fat  evenly  distributed 
over  his  body.  There  was  an  absence  of  the  bunches  which  are  so 
conmionly  observed  on  fat  cattle  in  his  condition  and  which  are  found 
f  re(iuently  on  older  cattle.  He  had  a  medium  to  thick  mellow  hide,  with 
a  fine  coat  of  glossy  hair,  which  is  an  indication  of  a  good  feeder.  He 
dressed  72  pounds  to  the  hundred  pounds  of  live  weight. 

Good  Times  (PI.  II),  the  two-year-old  champion  of  the  show,  all 
breeds  competing,  was  two  years  and  eleven  months  old,  weighing 
1,420  pounds,  live  weight;  was  raised  by  Mr.  Pierce,  the  owner  of 
Advance,  and  was  fed  in  practically  the  same  way  that  Advance  was 
fed.  Although  a  year  older,  he  did  not  possess  the  additional  weight 
which  one  might  expect  from  a  year  of  additional  feeding,  but  he  was, 
nevertheless,  placed  second  in  the  grand  champion  contest.  He  was  put 
in  the  slaughter  test  and  dressed  69.00  pounds  to  the  hundred  pounds  of 
live  weight,  })ut  failed  to  get  a  place  on  account  of  his  overripe  condi- 
tion, as  was  generally  the  cuse  with  winners  on  the  hoof. 

Wood's  Principle  (PI.  Ill)  was  the  champion  calf  of  the  show,  all 
breeds  competing.  He  is  a  purebred  Hereford,  fourteen  months  old, 
bred  and  fed  })y  the  owner,  Mr.  George  P.  Henry,  of  Goodenow,  111., 
and  weighedl,070  pounds.  He  was  taught  to  eat  grain  while  sucking  his 
dam,  his  ration  consisting  of  equal  parts  of  corn  meal,  oats,  and  bran, 
with  a  little  oil  meal.  He  was  allowed  to  suck  until  he  was  eight  months 
old,  when  the  above  ration  was  continued,  with  the  addition  of  a  ftjw 
roots.  This  is  a  very  well-proportioned  calf,  carrying  his  width  well 
back,  a  well-sprung  rib,  a  soft  mellow  hide,  covered  with  a  thick  coat 
of  hair.  This  latter  characteristic  is  much  to  be  desired,  and  is  one 
of  the  important  factors  which  has  brought  this  breed  to  the  front  as 
'*good  rustlers."  In  the  Northwestern  States,  where  ciirly  spring 
and  late  fall  grazing  is  practiced,  an  animal  with  a  good  thick  cover- 
ing is  required.     He  also  affords  a  good  example  of  early  maturity. 

Plate  IV  shows  15  head  of  the  grade  Aberdeen  Angus  steers  under 
three  years  old,  averaging  1,492  pounds  live  weight.  They  were  fed 
and  bred  by  the  owner,  Mr.  L.  H.  Kerrick,  of  Bloomington,  111.,  and 
were  the  grand  champion  carload  lot  of  the  show.  The  lot  was  very 
uniform,  there  being  practically  no  difference  as  to  size,  weight,  or 
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cak>r*  and  had  from  three-fourths  to  fifteen-sixtDcnth.s  of  the  Aberdeen 
Aa^Ub  blood  in  them.  They  were  fed  on  a  mtiou  consistlDg  of  corn 
meal,  oata^  bran,  oil  meal,  hay,  and  j^^rass  when  in  aea^^on*  Mr.  Ker- 
rick  has  been  very  yuceessful  as  a  breeder  and  feeder,  having  topped  i 
the  market  on  sf^everal  previous  occasions  with  cattle  of  this  sanje  breed- 
ing, thus  demonstrating  what  can  t>e  accomplished  by  breeding  in  the 
same  line  and  by  using  a  purebred  sire.  This  lot  was  sold  for  )5?15.50 
per  hundred  pounds,  the  highest  price  ever  paid  for  a  single  carload 
lot  in  this  country  for  beef. 

In  the  slaughter  te.st  were  23  animals,  consisting  of  13  two-year-olds  ' 
and  10  yearlings.  Not  in  a  single  instance  did  a  champion  on  the  hoof 
show  iti»  superior! t}"  in  the  carcass  test^  not  to  the  extent  of  getting  a 
place  iu  the  final  enumeration.  The  illustmtions  (Pis.  V,  VI)  showing 
the  dressed  animals  are  produced  for  the  purpose  of  showing  the  dif- 
ference between  a  ripe  and  an  overripe  carcass.  The  first  of  the  tw^o 
shows  the  carcass  of  a  two-year-old  gnxde  Hereford  weighing  l,M:i5 
pounds  on  hoof  and  dressing  72.09  pounds  to  the  hundred.  The 
second  one  shows  the  carcass  of  a  yearliiig  grade  Shorthorn  weighing 
1,41>5  jx>unds  on  the  hoof  and  dressing  61I.0U  to  the  hundred  pound^4, 
live  weight.  The  latter  carcass,  being  tirst  in  its  class,  was  chtunpion 
cai'ctiss  of  the  show.  In  comparing  the  two,  it  can  readily  l>e  seen 
that  the  percentage  of  fat  to  lean  meat  in  the  former  is  excessive  and 
was  pronounced  as  bi?ing,  from  a  butcher's  standpoint,  the  most  waste- 
ful carcass  in  the  contest,  while  the  Shorthorn  carcass,  grand  champion 
of  this  contest,  although  liK)  pounds  heavier,  live  weight,  than  any  of 
his  competitors,  was  fifth  in  percentage  of  dresst^d  meat,  but  on 
account  of  the  unifoi-mity  of  the  distribution  of  fat  and  the  general 
appearance  and  quality  of  his  meat,  was  placed  first. 

At  the  SmithfieUl  Show  of  England  in  1892,  iS3  two-year-old  steers 
of  the  lM»ef  breeds  dressed  an  avemge  of  66A  pounds  to  the  hundred, 
while  the  avemge  of  18  two-year-old  sti^ei-s  in  this  test  was  07* S6 
pounds  to  the  hundred,  showing  that  our  feeding  is  equal  to  that  of 
the  fiuned  grain  and  root  feeding  of  Great  Britain.  In  an  experiment 
conducted  sevenil  years  ago  at  the  Iowa  Experiment  Station  with  18 
head  of  high  grades,  representing  0  dilTorent  breeds  of  l>eef  and  dair^" 
cattle,  it  w^as  found  in  comparing  the  amount  of  tallow  and  offal  in  the 
two  most  extreme  eases  that  a  Jersey  carcass  weighing  747  pounds 
had  190  pounds  of  hx)se  tallow,  while  the  carcass  of  a  Hereford  weigh- 
ing 1,U<52  pounds  had  only  131  pounds  of  loose  tallow.  The  market 
value  of  the  former  was  J^.50  per  hundred,  live  weight,  while  that 
of  the  latter  was  )f0.6iJi,  a  difference  of  $2,12i,  notwithstanding  the 
fact  that  the  cattle  were  fed  on  the  same  ration  and  handled  the  same 
way  in  every  respect.  The  distinguishing  ditference  was  that  the 
<lairy  breeds  failed  to  put  the  meat  on  the  prime  parts,  and  the  fat  was 
verj'^  unevenly  distributed  throughout  the  body.     A  buyer,  in  putting 


68 


LNTMAL    INDUSTRY, 


a  price  on  an  aninittU  takes  partipylar  notice  of  the  amount  of  floslp 
carried  on  th«3  parts  fmni  which  the  hii^^h-priced  cuts  are  obtained,  andj 
mt^H  the  price  accordingly* 

This  experinient  affords  a  ^ood  object  lesson  of  what  the  quality 
of  a  protitable   feeder  should  l>e.     Too  little  attention  is  given  by  | 
our  feeders  in  the  selection  of  their  feeding  steers  at  the  beginning  of  I 
the   feeding  pencil,   and  inferior  animals  arc   fattened   only   at  thts] 
expense  of  the  better  ones. 

As  an  object  lesson  at  the  exposition,  the  winners  in  the  gi-and ! 
champion  classes  were  a  success,  and  no  steer- feeding  records  have 
given   us   better  results.      They  were  nmgniticent  show  anioials^  a 
^triumph  uf  breeding  and  feeding,  but  their  advent  at  the  exposition 
gives  us  no  exact  information  whatever  regarding  their  production* 
We  learn  nothing  of  the  aniount  of  feed  that  was  required  to  produce  I 
a  jx>und  of  the  champion  !)eef,  nor  is  there  an3*thingwdmtever  to  indi-J 
cute  the  methods  pursued  in  feeding  thcni,  or  what  are  the  most  eco- 
nomical  methods   by  which  grain  and  grasses  may  be   turned   into 
higher  selling  products. 

The  "'patent"  stork  food  used  in  some  cases  may  have  been  valu- 
able when  the  animals  were  l>eing  linished,  but  we  were  not  informed  J 
as  to  its  composition,  or  to  the  effect  it  had  upon  the  animals^  nor  were! 
w^e   given   any   indication    regarding    its   value   as   a    feeding  stuff. 
Whether  their  blood,  the  art  of  tlie    feeders,  or   the  ration   given 
deserves  the  credit  remains  unknown  so  far  as  the  piil>lic  is  concerned. 
When  so  many  people  are  vitally  interested  in  turning  the  crops  of  i 
the  farm  into  higbcr  selling  products,  and  so  much  money  is  paid  inj 
premiums  at  an  exhildtion  of  this  kind,  it  would  seem  reasonable  that 
exact  reports  regarding  the  character  of  feed  that  was  given  during 
the  several  months  of  the  animaFs  existence,  how  it  was  fed*  and  the ; 
influence  exerted,  shoukl  be  furnished  for  the  general  benefit  of  the  ] 
industry.     This  fact  w^ill   be  observed,  however,  tlnit  the   best  results  j 
were  obtained  with  animals  ranging  from  twenty-four  to  thirty  months 
of  age.     Steers  which  are  well  fed  up  to  this  age  meet  the  require- J 
ments  of  the  market;  therefore  early  maturit}^  is  an  important  factorl 
in  beef  production. 

The  agricultural  colleges  and  experiment  stations  had  on  exhibition  1 
a  very  choice  selection  of  animals,  consisting  of  41  head  of  cattle,  3-i  ' 
head  of  sheep,  and  6:i  head  of  hogs,  making  a  total  of  137  head. 
This  exhil*ition  was  classed  by  itself  becaiLse,  while  being  eligible  in 
other  classes,  the  entries  wx^re  the  sole  competitors  for  the  Clay, 
Robinson  &>  Co/s  special  prize  money,  amounting  to  $i,0(Hi,  to  be 
awarded  to  students  or  some  regular  employee  of  the  above-mentioned 
institutions,  Miimesota,  Wisconsin,  Iowa,  and  Micliigan  were  repre- 
sented. Each  institution  succeeded  in  taking  premiums,  but  the  be^t ' 
collective  exhibit  was  awarded  to  Minnesota. 


International  Live  Stock  Exposition,    Champcon  Carcass  of  Grade  Shorthorn 

Steer  Sam. 

jShowti  by  M.  V.  BiinkL-r.  Tli4im,  Itnift.^ 
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International  Live  Stock  Exposition.— Champion  Wether  (n  Competition  with 

ALL    GRADE    OR    CROSSBRED    WETHERS    OF    THE     LONG-V^OOLED    TYPE    UKOER    Two 

Years  Old. 

^KacliibltiMl  b\  John  CiiniiilxOL  W«i*mIshI«\  (intuHrKi 


THE  WORK  AGAINST  SHEEP  SCAB. 


I 


By  D.  K  Salmon,  D.  V.  M., 
Chief  of  Bureau  cf  Animal  IndwUnj. 

The  act  of  March  2,  1895,  dcsigntitpd  shpep  scali  as  one  of  the  con- 

gioik^  diseasci^  of  domestic  atiinialH;  and  the  Ijuremi  of  Animal  Indun- 

wais  charged  with  tht*  duty  of  innii^ii rating  and  enforcing  measin*es 

or  the  cxtc  mil  nation  of  the  disease.     Accordingly  regulations  wore 

i8sued  on  December  18,  1>;05,  which  specified  that  such  animals  shall 

not  enter  into  interst^ite  trade  or  into  any  stock  yards  or  other  places 

l/phere  animals  are  handled  for  interstate  ti*ade.     Notwithstanding  these 

ro visions    the    regulations   w^ere    quite  generally    ignored  and   the 

iseaso  was  as  prevalent  jis  hefore. 

The  work  against  f>cab  was  renewed  hy  B,  A,  I.  Order  No.  5/  con- 
cerning the  transportation  of  infected  sheep,  which  was  issued  June 
8^  1807,     This  order  recites  that  sheep  scab  exists  in  the  United 
States  and  that  it  is  a  violation  of  kw  to  receive  for  transportation  or 
transport  any  sheep  affected  with  the  disease  from  one  State  into 
►nother  State  or  Territory.     Transportation  companies  are  required 
disinfect  their  cars*  boats,  or  other  vehicles,  and  inspectors  of  the 
ureau  are  directed  to  see  that  the  order  is  carried  into  effect.     Some 
rogress  w^iis  made  along  this  line,  but  not  to  such  an  extent  as  to  be 
entirely  satLsfactorr,     Conditions  arose  which  made  it  necessarv  to 
issue  B,  A,  I.  Order  No,  38,  concerning  the  dipping  of  sheep  affected 
with  scabies.     This  is  dated  July  20,  1899,  and  is  as  follows: 

Whereas  the  t^hipuient  of  live  stock  affected  with  any  oontupious^  infectious,  or 

ommunit^ble  ditH.>iLee  from  one  State  tir  Territory  to  another^  or  from  any  Statue  into 

be  District  of  C<ilumi>ia,  or  from  the  District  into  any  Stat  .  itj  prohibited  by  the  act 

oi  Congress  approved  JTay  29,  1884;  and 

Wheresi!  the  contagiou,M  riiseiise  of  sheep  known  m  Hcabie^,  or  seal*,  exiate  in  many 

arts  of  the  United  States,  due  notice  of  which  was  given  in  the  Deimrtment  order  of 

June  18,  J897;  and 

Whereas  some  of  the  prcparationrt  in  wlilch  diaeiised  eheep  have  )»een  dipiH*iI  by 

^wneni  «nd  »toc*k-yard  companies,  with  the  object  of  destroying  the  contagion  and 

asking  legal  the  nhipment  of  said  sheep  in  interHtatt?  tnwle,  have  prove^l  inefficient, 

ud  ^id  fciheej*  have  ditweaiinaled  the  contagion  nutwitbi^tandiiig  .such  treatment; 

and 

Whereas  tlie  damage  and  \omes  from  scabies  in  sheep  have  l>een  in  some  sections 
ery  heavy  and  didtroiiraging  to  those  engagefl  in  the  sheep  industry — 
Ji  in  ordertd^  That  from  and  after  August  lt%  181K>,  no  sheep  affected  with  scabies, 
and  no  sheep  which  have  be4:n  ia  contact  with  others  so  affected,  shall  be  allowed 

Iishipment  from  one  Stale  or  Territory  into  another,  or  from  any  State  into  the  Die- 
I trict  of  Columbia,  or  from  the  DiHlrict  iiilo  any  State,  unless  said  aheep  shall  have 
[first  Ijeen  dipj^ied  in  a  mixture  approved  by  this  Department* 
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The  dips  now  approved  are: 

1.  The  tobacco-and-sulphur  dip,  made  with  sufficient  extract  of  tobacco  to  give  a 
mixture  containing  not  less  tiian  five  one-hundredths  of  1  per  cent  of  nicotine  and  2 
per  cent  flowers  of  wilphur. 

2.  The  lime-and-sulphur  dip,  made  with  8  pounds  of  unslaked  lime  and  24  pounds 
of  flowers  of  sulphur  to  100  gallons  of  water.  The  lime  and  sulphur  should  be  boiled 
together  for  not  less  than  two  hours,  and  all  sediment  allowed  to  subside  before  the 
liquid  is  placed  in  the  dippmg  vat 

The  owner  of  the  sheep  is  privileged  to  choose  which  one  of  the  above-mentioned 
dips  shall  be  oaed  for  his  animals.  The  Department  will  instruct  i  nspectors  to  enforce 
due  care  in  dipping  sheep,  but  it  assumes  no  reeponsibility  for  loss  or  damage  to  such 
animals,  and  persons  who  wish  to  avoid  any  risks  that  may  be  incident  to  dipping  at 
the  stock  yards  should  see  that  their  sheep  are  free  from  disease  before  they  are 
shipped  to  market. 

The  requirements  of  this  order  brought  the  Bureau  more  closely  in 
touch  with  the  work  of  eradication  of  sheep  scab,  and  an  earnest  effort 
has  been  made  to  effect  this  eradication  in  the  best  possible  manner. 
Much  evidence  is  received  which  shows  that  good  progress  is  being 
made,  and  that  the  day  need  not  be  far  distant  when  sheep  scab,  like 
contagioiLs  pleuropneumonia,  will  be  a  record  of  the  past  in  the  United 
States. 

It  was  early  developed  in  the  progress  of  the  work  that  more  satis- 
factor}'  results  could  be  obtained  by  providing  for  inspection  upon  the 
ranges.  Therefore  during  the  season  of  1900  special  sheep  inspectors 
were  stationed  at  Bismarck,  N.  Dak.;  Fremont  and  Grand  Island, 
Nebr.;  Douglas  and  Cheyenne,  Wyo.;  Fort  Collins,  Colo. ;  Liis  Vegas, 
N.  Mex.;  Pocatello  and  Soda  Springs,  Idaho;  Ogden,  Salt  Lake  City, 
and  Provo,  Utah;  Spokane,  Wash.;  Pendleton,  Oreg.;  and  Reno,  Nev. 
In  addition,  the  inspectors  at  the  following-namexl  stations  have  given 
special  attention  to  the  inspection  of  sheep:  Buffalo,  N.  Y.;  Pittsburg, 
Pa.;  Cincinnati,  Ohio;  Louisville,  Ky.;  Indianapolis,  Ind.;  Detroit, 
Mich.;  Chicago,  Aurora,  and  National  Stock  Yards,  III.;  South  St. 
Paul,  Minn.;  South  Omaha  and  Lincoln,  Nebr.;  South  St  Joseph  and 
Kansas  City,  Mo. ;  Fort  Worth,  San  Antonio,  Del  Rio,  El  Paso,  and 
Quanah,  Tex.;  El  Reno,  Okla.;  Flagstaff  and  Benson,  Ariz.;  Albu- 
querque, N.  Mex. ;  Portland,  Oreg. ;  and  Taccma  and  Seattle,  Wash. 

Whenever  these  inspectors  examine  a  flock  of  sheep  a  report  is  made 
and  forwarded  to  headquarters  at  Washington.  The  form  is  as  fol- 
lows: 

REPORT   OF   SHEEP    INSPECTED. 

Where  inspected 

Date ,  190  . 

No.  inspected 

No.  jjassed  

No.  rejected  for  scabies 

Action  taken  

For  feeding?  breeding?  slaughter? 
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These  reports,  having  been  compiled  for  the  year  1900,  show  that 
the  number  of  scabby  sheep  received  at  various  cities  was  264,874. 
The  greatest  number  of  such  diseased  sheep  was  received  at  Omaha, 
there  being  62,026  head,  while  Kansas  City  is  second,  with  49,0$9, 
various  places  in  Nevada  with  39,009,  and  Chicago  with  38,573. 

Number  of  scabby  sJieep  received  at  various  points  during  the  year  1900. 


Place. 


Chicago 

Kansas  City,  Kans 

South  Omaha 

National  Stock  Yards 

Cincinnati 

South  St.  Joseph 

South  St.  Paul 

Buffalo 

Various  places  In  Nebraska 

Indianapolis 

Sioux  City 

Various  places  in  Kansas 

:.  Portland,  Orcg ^ 

Various  places  in  Wyoming 

Lincoln 


January. 


9,089 

6,867 

103 

409 

2,762 

81 

105 

922 

47 


Febru- 
arj'. 


4,909 
2,448 
6,376 


822 
1,243 


444 
2,122 


March. 


9,191 

3,879 

5,910 

1,888 

77 

481 

115 

118 

997 


April. 

May. 

11,659 

689 

1,758 

5,479 

6,312 

4,006 

6,748 

8,445 

90 

220 



June. 


3,294 
1,451 
4,454 

271 


Various  places  in  Nevada 

Various  places  in  Utah 

Various  places  in  New  Mexico  . 
Various  places  in  Arizona , 


Total I      20,335  |      17,864  I      22,686 


525 
2,220 


397  I 
;,669 
127 


?22 


154. 


29,a42  j  16.901  I     10,316 


Place. 


I  Julv    'Aiiinist      ^P"    I  ^^    Novem-  Decem-  «,  ^, 
jui>.    AugiLst.  j^,jj^^^,j.^.    jj^j.^        ^^^^        ^^^      lotal. 


85 : 

7,707  I 


21 


Chicago 

Kansas  City,  Kans 

South  Omaha 

National  Stock  Yards 

Cincinnati |       155 

South  St.  Joseph !    1, 216 

South  St.  Paul ' , 

Buffalo ' 


4,304 
6,384 


852 
1,701 


Various  places  in  Nebraska 

Indianapolis 

Sioux  City 

Various  places  in  Kansas 

Portland,  Greg 

Various  places  in  Wyoming 

Lincoln 

Various  places  in  Nevada 

Varioujt  places  in  Utah 

Various  places  in  New  Mexico . 
VarioiLs  places  in  Arizona 

Total 


I 


275 


498 
1,416 
8,293 


834  I 
1,174  i 

636  [ 

I 


3,711 
6,436 
1,786 


79 


101 


a3 

1.268 
2,997 
18,705 


I 


9,184  j  12,516  33, 4*22 


205  ■ 
110  ! 
225 
115  ■ 


:,336 


7,097  , 
3,106  I 
5,055  I 


1,785 


33 
3,436 


164 
6,882 


922 
9,030 


15,290 
2,100 
2,110 


1,548 
2,250 
8.616 


30,031  I  39.004 


109 
790 


3,471 
124 


1,700  I 


38,573 

49,089 

52,026 

16,638 

2,189 

12, 126 

472 

1,846 

14, 159 

174 

286 

154 

1,151 

17, 186 

2,997 

39,009 

4,474 

10, 026 

1,700 


23,243  ,  2ft4,874 
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Number  of  sheej)  dipped  during  1900 — Continued. 


May. 

June. 

July,                     August. 

Place. 

Ex- 
posed. 

Infected. 

Ex- 
posed. 

Infected. 

Ex- 
posed. 

I'^f^^jp^. 

Infect- 
ed. 

Chicajfo 

3,262 
5,553 

10,177 
6,475 
1,201 
4,226 
1,616 
1,274 

21,153 
10,594 
6,171 
3,005 
2,484 

.69,745 
17,437 
82,035 
6,393 
7,627 
2,157 

Kansas  CItv  Kans 

810 

434 

88 

55 

1,086 
599 

2  427 

South  Omaha 

4,250 

National  Stock  Yards 

828 
277 

Cincinnati 

677 

liOuisvillc                ..  ........ 

1,787 

South  St.  Paul 

Buffalo 

2G6 

1,274 



1.413 

2,897 

Indianapoliif 

127 

' 

South  St.  Joseph 

251 

296 

1,787 

Lincoln               

403 

Parsons,  Kans 

154 
722 

Fremont,  Ncbr 

i 

1 

Various  places  in  Nebraska.. 

1 

1 



Sioux  City         

; 1 """; ! 1 

Various  places  in  Arizona  ... 

!                        1             i           !             1 

Various  places  in  Utah 

1 1 

i 

Various  places  in  Wyoming  . 
Various  places  in  Nevada 

1                             ,                                   |--- 

:. 

1 i 

1 

1 

Various  places  in  New  Mexico 

1 

1 

Various  places  In  Idaho 



1 

i 

1 

i 

Total 

10,589 

1,514 

25,243 

2,812 

46,607 

296  ,138,291 

9,141 

Place. 


Chicago 

Kansas  City,  Kans 

South  Omaha 

Nat  lonal  Stock  Yards 

Cincinnati 

Louisville 

South  St.  Paul 

Buffalo 

IndlanapolLs 

South  St.  Joseph 

Lincoln 

Parwms,  Kans 

Fremont,  Nebr 

Various  places  in  Nebraska.. 

Sioux  City 

Various  places  in  Arizona  ... 

Various  places  in  Ttah 

Various  places  in  Wyoming  . 

Various  places  in  Nevada 

Variotis  places  In  New  Mexico 
Various  places  In  Idaho  . . . 
Various  places  in  Montana 

Total 


Sci)tembcr. 


Ex     , 

posed.! 


Infect 
d. 


60.668| 

21,887, 

47,608 

2,a50 

4,460 

45l' 

772! 

4,638' 


200 

123 

4,022 


October. 


Ex- 

pO.'JCd. 


Infect 
ed. 


100 


2,  Ml 


2,587 
2,769 


11,710 


2,997 


8(>4 


i,2«;s 

15,079 


80,410, 

37,248 

80, 391' 

2,001' 

2,082' 


46 
491 
358 


November. 


Ex-   I  Infect- 
posed. j    ed. 


32,82.5 


960 

13,343|     1,9T2 

27,980|    1,414 

1,306' 
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December. 


Total. 


Ex-    ilnfect-I    Ex-    InfiHJt 
pcised.     ed.    ■  posed,     ed 


5,743 

7,822 

13,839 


I 


599j 
4,?24  . 


W 


1,827 


415283,983 
1,040132,038 
4,655210,184 
20,969 
18,817 
5, 824 
1,871 
17,039 


•|; 


1,704 

13,294 

18,754 

88 

745 


5.290. 


i.aas' 


682 


714         133 


I 


J. 


665^ 
690 
112! 
8O0I 
932' 
698' 


23. 226,     8. 610 


412     5,4a'> 


1,079|        796 


708. 


2,100 1     1,500| 

19,417| j     9,036; 

l,33lj    1,455!  881    2,4*25 


»,94() 
403 


1,700 

124!     2, 
5.420'  16, 

445  21, 


159 


'  10.6'26 ' 

2,100; I I I 

820;  '  '  " 


V,. 


.,  91(1 
159 


162,941,  25, 260:2C7, 717 


.,1 


127 

3, 149 

2,997 

154 

6,417 

6,566 

1,276 

1,700 

3,724 

35,141 

17,543 

10,626 

2,100 

820 


27,302109,036,  29,888   32,485.  14, 728  806, 9101 127, 521 
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An  idea  of  the  importance  of  the  work  done  in  the  matter  of  inspoc- 
ing  feheep  at  or  near  points  of  origination  may  be  had  from  a  stateoient 
furnished  by  Gcoi-ge  S.  Hickox.  agent  of  this  Bureau,  to  Gov. 
Hf  b€»r  M.  Wells,  of  Utah,  and  Hon,  Je^se  M.  Smith,  president  of  the 
Wool  Growei-s'  .V^ociatiou  of  Utah,  This  statement  covers  the  last 
six  months  of  1J>00,  and  was  prepared  with  the  purpose  ultimately  of 
pre-senting  the  faet^  Uj  the  National  Live  Stoek  Association «  which  was 
to  meet  in  Salt  Lake  City  iu  January  following: 

GEvn.isjiEif :  In  acwrdance  with  your  rerjuest  I  have  the  honor  to  submit  for  your 
itiformalion  a  Btatement  of  the  work  j»erforrae<l  by  the  Department  of  A$rncu1ture» 
Bureau  of  Animal  Industry,  in  the  insrpection  of  interstate  shipments  of  f*ht»ep  in 
Utah  and  adjacent  States  from  July  8  to  December  15,  1900: 

iMp^ciion  of  tfkeep  in  HoA  and  atfjae^nt  J^aieti,  Jnl^Deeember^  1900, 


mtkie. 


Idabob 

Wyomtnge .. 

aittfomUi... 

CUTftrtt 

Witivbitigton . 
Alnnljiiitt 


rased. 

Rejwted. 

Dipped. 

Jftiwidw. 

^rtnWKT* 

y^umber* 

SS0,95l 

6.m 

4,9H 

6G9.  115 

19.389 

7.216 

fi2]|,4fiO 

n,t» 

88,647 

209,471 

S0»512 

»,2SB 

5,992 

43,«Ut> 

Toml  fn- 


d  Three  7«t4»eleBn«dmiKl  djalutected. 
b  Six  jardi  clo&ntid  ftnd  dUdafGCted. 


c  Twelve  ysnt^^  vietme^  imd  dislnfeeKHl. 

<f  On«  yard  And  295  can  cleaDcd  atid  diainiec*t«4. 


In  performing  this  service  there  were  nine  Fe^leml  in^pe^^tora  engaged. 

Wc  have  had  the  willing  cooperation  of  practically  all  the  railroads  of  the  enttra 
Wes^t, 

It  has  been  found  that  shippers  eegrei^te  scabby  «he<!>p  from  their  herds  and  eliip 
ihe  lialantN?  without  dipptnjtf,  Thii?  if*  a  violation  of  the  Federal  law,  and  such  iiractice 
shiiutd  \vt  ♦iii?couiugei:l  i»y  the  National  Liv*'  Stock  xVH.sr»ciatit)U.  If,  upon  reexamina- 
tion at  M»88f»ari  River  points  such  i^hf^^p  shonld  be  found  scabby  through  thw  expoB- 
nre  it  will  result  not  only  in  an  additional  expense  1+)  the  shipfier,  but  may  throw 
his  slock  uiKin  an  undesirable  market. 

Too  much  care  can  not  be  exerdsed  in  the  dipping  of  i*heep.  My  obaen^atinna 
Jiave  been  that  while  the  material  used  is  up  in  the  standard  the  average  man  will 
aflow  the  »heep  to  avvim  directly  through  the  vat,  consuming,  in  most  caeei**  not 
more  than  thirty-five  or  forty  seconds,  while  the  rej^njlattonsii  rt^quire  two  minntee. 
Experience  has  also  taug^lit  me  that  one  dippin;jj  will  not  cure  scab  in  all  ^^sea  If  tlie 
sherrp  are  scabby  they  ehould  be  dipj>ed  twicje,  with  an  interval  of  ten  days. 

These  suggestions  are  given  mert^ly  that  they  might  be  brought  before  the  aaso- 

dttlion. 

Ree[je<'tfuny  submitteci. 

Gbo.  t5.  Hicttox,  Atjmit. 

That  the  work  of  the  Bureau  for  the  ei*adication  of  sheep  scab  is 
along  proper  lines  is  shown  in  the  reports  abore^  and  many^  who  are 
iutereifted  iu  the  sheep  industry  attest  their  appreciation  in  their  cor- 
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respondence  with  the  Bureau  officials.  For  instance,  Mr.  F.  B.  God- 
ding, president  of  the  Wool  Growers'  Association  of  Idaho,  who  is 
authority  for  the  statement  that  from  50,000  to  76,000  sheep  are 
annually  ''trailed"  into  Idaho  from  Oregon,  and  that  fully  100,000 
enter  the  State  for  grazing  from  Nevada,  Utah,  and  Wyoming,  writes 
as  follows: 

I  am  much  in  favor  of  the  General  Government  doing  this  work,  for  it  must  be 
admitted  that  your  work  in  the  West  this  year  has  done  more  to  clean  up  the  scab 
than  all  the  State  authorities  combined.  For  the  first  time  our  sheep  men  realize 
that  they  must  have  clean  sheep  if  they  want  to  go  to  market,  and  there  has  been 
an  effort  made  by  them  such  as  I  never  saw  before  to  dip  their  sheep  carefully. 
This  has  had  a  good  effect 

The  great  trouble  in  Idaho  has  been  that  the  deputy  sheep  inspectors,  who  do  all 
the  work  of  inspecting,  have  to  depend  on  the  sheep  men  for  their  appointment, 
and  the  result  is  that  the  law  is  not  enforced  as  it  should  be,  in  a  great  many  cases. 
Under  this  system  the  scab  was  on  the  increase  until  you  came  upon  the  scene  with 
your  Government  inspectors;  and  I  want  to  say  for  them  that  they  did  their  work 
well  and  with  a  firmness  that  carried  conviction  that  they  were  here  to  enforce  the 
orders  of  the  Department  to  the  letter — to  see  that  no  scabby  sheep  found  their  way 
to  the  Eastern  markets. 

While  it  is  true  that  the  expense  will  be  heavy  for  the  first  two  years,  it  in  my 
judgment  that  this  is  the  only  way  that  scab  can  be  cleane<i  up  in  theee  Western 
States.  I  believe  a  proper  enforcement  of  the  laws  by  the  General  Government  for 
the  next  four  years  would  clean  up  every  case  of  scab  in  the  United  States. 

:.  Mr.  T.  B.  Hord,  of  Central  City,  Nebr.,  says. 

I  think  the  work  done  by  the  General  Government  is  invaluable  to  the  sheep 
industry,  and  believe  that  feeders  can  testify  better  than  any  other  class  of  |)eopIe 
as  to  the  value  of  this  work.  Of  course,  the  railroad  people  would  not  have  taken 
pains  for  us  which  they  have  done  had  it  not  been  for  the  law  compelling  them  in 
effect  to  do  it  for  us. 

The  following  is  from  Mr.  A.  J.  Knollin,  of  the  firm  of  Knollin  & 
Co.,  Kansas  City,  Kans. : 

I  consider  that  under  Government  inspection  more  has  been  accomplished  in  one 
year  towards  eradicating  the  scab  than  could  ever  be  accomplished  by  local  scab  laws. 
I  trust  that  the  good  work  you  have  started  will  be  enlarged  upon  by  the  Bureau. 

A  petition  received  by  the  Bureau  recites  that  in  an  area  of  about 
20  by  25  miles  in  the  counties  of  Larimer  and  Weld,  Colorado,  there 
arc  fed  every  year  about  300,000  lambs,  chiefly  for  the  Chicago  mar- 
ket; and  the  petitioners,  95  in  number,  ask  for  the  appointment  of  an 
inspector  to  be  located  at  some  point  convenient  to  these  feeding 
grounds,  and  whose  duty  it  shall  be  to  inspect  all  sheep  before  shipping. 
Their  petition  contains  the  following  paragraph: 

As  feeders  and  shippers  of  sheep  we  are  pleased  with  the  efforts  being  made  by  you 
t^)  era<licate  the  disease  known  as  scabies,  and  are  willing  and  desirous  of  rendering 
you  any  assistance  in  this  matter  that  is  within  our  power. 

There  appears  to  be  a  disposition  on  the  part  of  State  authorities  to 
cooperate  with  the  Bureau  in  its  efforts  to  eradicate  the  disease  of  sheep 


gtfth.     3rr.  Hifkox  in  the  Htatonieiit  copied  above  mentions  the  cordial 
coopeiation  of  several  of  the  States,     Illinois,  Colorado,  and  New 
Mexico  hav^e  taken  official  action,  a8  ehown  in  the  orders  which  they 
lave  issued  and  which  are  given  herewith. 
The  following  was  issued  by  Illinois  on  April  1,  18U0: 

Whereas  scabic*,  a  dangerously  contagious  dieease  among  sheep,  xjrevails  among 
the  sheep  of  this  and  other  States,  anJ 

W^herea^,  in  the  opinion  of  the  attomey-gencml  of  Illinoii^  contagious  diseases 
of  Bbeep  conie  within  the  jurisdiction  of  this  l>»>ard,  and 

Whereas  the  United  f^tatea  Burcau  of  Animal  Industry  is  endeavoring  through 
the  c<x>iM?iration  of  the  various  State  veterinan^  sanitary  authorities  to  suppregg  and 
prevent  tlie  spread  of  said  disease;  therefore,  be  it 

Rrsotvfdf  That  the  following:  regulations  he>  and  the  aame  are  hereby,  adopted: 

No.  1.  No  sheep  shall  be  shij^^KHl  from  any  stoek  yard*^  in  this  State  to  any  points 

dthln  the  State  for  tfic  purpose  of  feeding  or  grazing  until  they  shall  have  been  dipped 

in  accordance  with  the  fonnula  and  rejjnlations  adopted  by  the  United  States  Bureau 

pf  Animal  Industry  and  enforced  !iy  i^aid  Bureau  in  all  eas«:s  of  interstate  slu'pments. 

No.  2.  Any  sheep  affe<^ted  with  scabies^  destined  for  shipment  to  any  point  in  this 

tt?  lo  be  fed  or  grazed,  discovered  in  any  stock  yartls  in  this  State  by  any  member, 

ifficer,  or  agent  of  this  board,  State  veterinarian,  or  any  assistant  State  veterinarian, 

flhall  be  placed  in  quarantine^  and  shall  not  be  pennittcd  to  be  shippel  to  any  jmint 

in  this  State  for  the  purinise  of  feeding  or  grazinj:  until  after  havin^^  Wen  satii?factorily 

lipped,  and  said  sheep  simll  he  maintained  in  tjuarantine  at  their  di^stination  until 

^'ielease<l  by  order  of  this  board:   /Vm'7Vtvf,  That  nothing  in  this  rej^iilaHon  shall  be 

so  tYJiistrued  as  to  interfere  with  the  fvea  shipment  of  sheep  destined  for  sale  for 

immediate  slaughter  l:>etween  markets  in  this  State. 


SHEEP   QUAttANTINK. 

Dexter,  Coix).,  Ftbruary  14,  1900. 

From  and  after  this  date,  aud  until  further  notice,  the  following  regulations  will 
govern  the  admiasion  of  sheep  from  the  States  of  Washint»ton,  Oregon^  I^Iontana, 
Iilaiio,  Wyoming^  Califoniia,  Nevada,  Utah,  and  Texas,  and  the  Territories  of  Arizona, 
Xl'w  3Iexico,  and  Oklahoma,  and  the  Republic  of  Jlexico,  into  the  State  of  Colorado: 

Fimt.  All  sheep  intended  to  be  driven  or  shipper!  into  or  through  this  State  from 

I  the  above  scheduled  States  and  Territories  Tuufc't  ho  inspecte^l  by  the  State  veterinary 
£aiiitary  boanl  or  by  its  duly  authorized  deputies  before  being  allowed  to  enter  said 
State,  and  due  notice  must  Ik*  given  of  such  intcution  to  the  secretary,  at  the  eapitol 
btiilding,  Denver,  Colo.,  or  to  one  of  the  authorized  inspiTlors  of  this  board,  except: 
©beep  from  the  above-scheduUd  districts  may  enter  Colorado  witliout  inspection  or 
mhdl  of  heahh,  by  rail,  provider!  they  do  nut  unload  in  this  State,  except  in  quaran- 
tine pens  for  the  purpose  of  feeding  and  watering  and  for  a  period  not  exceeding 
twenty- four  houm. 
Second.  No  sheep,  except  as  provided  for  above,  will  be  allowed  to  be  driven  or 

kiliipped  acro«B  the  State  line  unless  accompanied  by  a  bill  of  health  granted  by  the 
State  veterinary  sanitary  bt^ard,  or  l>y  its  duly  authorized  deputies,  certifying  that 
luch  sheep  are  wholly  free  from  «lis(*ase,  and  have  not  come  in  contat^t  with  any 
diseased  sheep  during  the  prece<Jing  sixty  days,  or  unless  accompanied  by  a  special 
permit,  which  will  be  granted  only  on  the  follownng  conditions: 

That  sheep  so  introduced  shall  l>e  dipped  to  the  satisfaction  and  under  the  super- 
vinion  of  the  board,  or  its  duly  authorized  inspectors,  at  Denver,  Pueblo^  La  Junta, 
or  at  such  other  point  as  may  he  designated  liy  said  board,  before  such  sheep  shfiU  be 
pennitted  to  reloa<1,  or  be  driven  to  any  point  from  the  point  of  unloading,  and  said 
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sheep,  if  introduced  under  such  special  permit,  shall  be  held  in  quarantine  by  said 
board  until  the  above  provisions  of  inspection  and  dipping  are  fully  complied  with. 

Third.  To  defray  the  expenses  of  inspection  and  the  necessary  supervision  a  fee 
of  1  cent  per  head  will  be  charged  before  a  bill  of  health  is  issued,  and  a  fee  of  1 J 
cents  per  head  before  a  special  permit  is  issued.  The  latter  fee  will  include  the 
costs  of  release  hereafter  granted  upon  the  fulfillment  of  the  terms  of  the  permit. 

Fourth.  The  cars  used  to  transport  all  sheep  coming  into  this  State  under  special 
permit,  as  provided  for  above,  and  the  pens  in  which  they  are  unloaded,  must  bo 
disinfected  in  the  following  manner:  (a)  Remove  all  litter  and  manure.  This  litter 
may  be  disinfected  by  mixing  it  with  lime  or  saturating  with  a  5  per  cent  solution  of 
carbolic  acid,  or  if  not  disinfected  it  may  be  stored  where  no  sheep  can  come  in  con- 
tact with  it.  {b)  Saturate  the  walls  and  floors  of  cars,  fencing,  troughs,  and  chutes, 
or  pens,  with  a  solution  made  by  dissolving  4  ounces  of  chloride  of  lime  in  1  gallon 
of  water,  or  disinfect  the  cars  with  a  jet  of  steam  under  a  pressure  of  not  less  than  50 
pounds  to  the  square  inch. 

Inspectors  will  be  stationed  at  the  following  points:  P.  J.  Towner,  East  Las  Vegas, 
N.  Mex.;  H.G.Ballard,  Thompe<Mis,  Utah;  J.  A.Slayton,  Carr,  Colo.;  J.  B,  Walker, 
Folsom,  N.  Mex.;  J.  S.  Hoy,  Ladore,  Colo.;  Sheriff  J.  A.  Garcia,  Conejos,  Colo.; 
A.  McKenzie,  Kenton,  Okla.,  and  at  other  points  of  dipping  within  the  State  of 
Colorado. 

The  penalty  for  infringement,  or  an  attempt  to  infringe  upon  the  provisions  of  this 
order,  is  a  fine  of  not  less  than  $100  nor  more  than  $5,000,  or  imprisonment  for  not 
less  than  three  months  nor  more  than  two  years,  or  both. 

The  State  Veterinary  Sanitary  Board  of  Colorado, 
Bradford  H.  DuBois,  President. 

Dr.  Sol.  Bock,  SecreUirt/. 

SHEEP   sanitary    BOARD   OF    NEW    MEXICO. 

Important  order. 

Albuquerque,  N.  Mex.,  June  7,  1000. 
To  the  sheep  groictrs  of  the  Territory  of  Xew  Mexico : 

You  are  hereby  notified  that  all  sheep  which  show  any  signs  of  having  scab  must 
be  dipped  twice,  ten  days  apart,  between  now  and  the  1st  of  August,  1900,  using  any 
standard  proprietary  dip,  such  as ,*or  the  lime-and-sulphur  formula  hereto- 
fore prescribed  by  this  board  in  its  rules  and  regulations. 

Any  sheep  owner  who  fails  or  neglects  to  comply  with  this  order,  and  whose  sheep 
have  scab  after  August  1,  1900,  will  be  subject  to  a  fine  of  1  cent  for  each  and  every 
head  [not]  so  dipped,  and  the  resi^ective  inspectors  for  the  various  counties  have  been 
ordered  to  strictly  enforce  this  order,  and  to  collect  such  fines,  and  to  have  all  sheep 
not  so  dipped,  as  above  ordered,  dipped  at  owner's  expense.  And  in  the  event  of 
any  flock  still  showing  scab  after  having  been  dipped  twice,  the  dipping  must  be 
continucil  until  the  scab  is  cured. 

The  board  desires  to  call  especial  attention  to  the  notice  received  from  the  Bureau 
of  Animal  Industry  of  the  United  States  Government,  that  no  sheep  will  be  alloweil 
to  leave  this  Territory  that  have  or  show  any  signs  of  scab,  and  that  a  force  of  Unitcni 
States  Government  inspectors  have  been  employed  to  enforce  this  order.  All  growers 
who  fail  to  take  this  warning  will  find  they  can  not  dispose  of  their  sheep  to 
leave  the  Territory,  and  should  see  that  their  sheep  are  entirely  free  from  scab  or 
they  will  be  unable  to  make  a  sale. 

Solomon  Luna,  President. 

Harry  F.  Lee,  Secretary. 

^  The  names  of  the  proprietary  dips  are  omitted  in  this  report,  as  to  publish  them 
would  ap|)ear  to  some  extent  as  an  advertisement — D.  E.  8. 
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I/u porta ttC  order. 

Albl'qi7erqi:e,  N,  Msx.,  October  IS^  1900, 
fh  thf  nJt^ep  tfrmt'trn  of  tfir  Tem'tort;  of  Xme  }fcJit'o: 

Vou  are  hereby  notifie*!  that  all  sheep  whit'b  have  not  heeii  dipped  since  June  1, 
KKK)^  rmist  be  dipped  Ijetween  now  and  the  1st  of  I)eceml>er»  liKK),  using  any  stand- 

ainl  proprietary  dip,  Bueh  ae -,^  or  the  linie-and-Biilphur  fumialat  heret4>fore 

prvjsrribed  by  Urn  hoard  in  its  rulei^  and  regulationa.  And  in  the  event  oi  any  flock 
»tiU  showing  0cab  after  having  been  dipped,  the  dipping  uiust  be  coutinuet.!  until  the 
SL-ab  is  cured. 

Any  sheep  oi^Tier  who  fails  or  ni^lectd  to  (u:imply  with  thie  order^  and  whose  sheep 
have  not  Iwen  dippe<i  by  December  1,  1900,  will  be  gubjert  t'>  a  line  of  1  cent  for 
eagh  mud  avtry  head  not  m  dipped,  and  the  respective  inspectors  for  the  various 
coimtiea  ha%^e  l>een  ordered  to  strictly  enf<»rce  this  order,  and  to  colleca  such  fines, 
and  have  all  eheep  not  so  dipped,  as  above  orderetl^  dipped  at  owner's  expense. 

The  board  desires  to  call  c-special  attention  to  the  notice  rei'eivtxl  frrini  the  Bureau 
of  Aninuil  Indnatry  ol  the  United  Stjites  (Tovernnient,  that  no  shet^p  will  be  allowed 
<o  leave  this  Territory  that  have  or  show  any  si^ia  of  sitib,  and  that  a  foive  of  United 
States  Government  ii)i*jH.*itorH  have  been  eiiiployeci  to  enfon^e  this  order.  All  grow- 
ers who  fail  to  take  thiK  warning  will  find  they  can  not  dispose  of  tlieir  sheep  to 
leave  the  Territory,  and  should  wi»  that  their  sheep  are  entirely  free  tram  t^cab  or 
they  Mrill  be  unable  t/>  make  a  gale. 

SoixiMON  LiTNA,  Prendmt 

Hakhy  F.  Lkjs»  Secntarj/, 

TItE  EFFECTIVENESS   OF   DIPS. 

By  reference  to  Ordor  No.  S8,  copied  near  the  beginnin*^  of  this  arti- 
cle, it  will  f»e  observed  that  because  of  the  inetfectivenes.s  of  many  of 
the  dips  used  it  became  necessjiry  for  the  Bui'eaii  to  require  the  u.se  of 
such  kiiid.^  m  it  approved  before  affect<Hl  or  exposed  .sheep  shtjuld  bo 
allowed  to  enter  into  interi?tate  trade*     The  dips  thus  approved  were: 

(1)  Toba4'co-and-svilphur  dip,  made  with  suflVeient  extract  of  tobacco  to  give  a 
mixture  containinit?  not  b'i=»  than  five  one-hnndredths  ni  1  per  cent  of  nicotine  and  2 
jj^r  rent  of  tluwera  of  sulphur;  or  (2)  linje-antl-sulpbur  dijj,  made  with  8  pounda  tyi 
tirislakcfl  liriie  and  *M  potujds  of  flowers  of  sulphur  to  MX)  galions  of  water.  The  liiiie 
and  eijphar  t^hould  ha  boiled  together  for  not  less  than  two  hours  and  all  sediment 
alJowDiJ  to  subside  before  the  liquid  w  placed  in  tiie  dipfiing  vat. 

The  accompanying  tublo  .shows  that  laidor  this  order  tliree  dips  were 
iJi*ed,  mtniely,  nicotine  and  iiulphur,  extract  of  tobacco  and  sulpliur, 
and  lime  and  sulphur.  In  order  to  ascertain  the  effectiveness  of  the«e 
dij>s  the  following  circular  letter  wa^  mailed  to  the  purchasers  of  sheep 
thai  had  been  dipped  in  any  one  of  them: 

V.  8.    I>KPAI4TMENT    OF    AoRICrLTCRE, 

BuKEAc^  or  Animal  Indc8Trv, 
IViuhinffton,  D.  C,  January  -W,  190L 
8iii:  This  Bureau  desires  \o  obtain  information  allowing  whether  the  dijiping  of 
^bcep  for  sheep  scab  in  the  principal  stock  yanls  during  the  past  year  was  BUccesBful 

'Tlje  names  of  the  proprietary  dips  are  omitted  in  thj^  report,  as  to  publish  them 
wOfiid  apjiear  to  some  extent  as  an  adverlisemeal.— D,  K  8* 
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in  protecting  the  purchasers.     You  are  therefore  requested  to  fill  in  and  return  in 
incloaed  franked  envelope,  which  can  be  mailed  without  stamp,  answers  to  the 
questions  printed  below. 
Very  respectfully, 

D.  E.  Salmon,  Chief  of  Bureau, 

(1)  How  many  sheep  were  dipped  for  you?  and  where? 

(2)  What  dip  was  used? 

(3)  Did  the  sheep  show  signs  of  scab  before  dipping? 

(4)  Were  clean  stock-yard  pens  and  cars  used  for  the  sheep  after  dipping? 

(5)  Did  you  ever  have  scab  on  your  premises  before  receiving  this  lot  of  sheep? 

(6)  If  so,  in  what  year? 

(7)  Were  the  sheds  and  pens  on  your  premises,  occupied  by  the  dipped  sheep, 
cleaned  and  disinfected  before  placing  sheep  in  same? 

(8)  Has  scab  since  appeared  among  the  sheep  dipped  for  you  under  the  supervision 
of  officials  of  this  Department? 

Name: 

Poet-office  address: 

Replies  were  received  from  753  persons,  and  the  information  thus 
obtained  is  given  in  the  following  table: 
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It  is  shown  HnAt  515,112  sheep  were  dipped  in  accordance  with 
Order  No.  38  at  fifteen  points;  at  some  points  one  dip  was  used, 
another  dip  at  other  points,  and  at  one  place  (Kansas  City)  all  three 
were  used. 

These  statistics  are  exceedingly  instructive,  but  in  order  to  inter- 
pret them  correctly  sevei-al  important  factors  must  be  held  clearly  in 
mind,  and  if  one  fails  to  consider  these  factors  the  most  illogical  and 
misleading  conclusions  will  result. 

It  may  first  be  recalled  that,  owing  to  certain  practical  trade  condi 
tions,  the  Bureau  has  thus  far  insisted  only  on  a  single  dipping,  instead 
of  on  two  dippings  ten  days  apart.  Notwithstanding  this  concession 
which  has  thus  far  been  made  to  trade  conditions,  it  will  be  noticed 
that  of  515,112  sheep  dipped  86  per  cent  were  effective  and  only  14  per 
cent  ineffective.  It  must  be  confessed  that  this  is  a  better  result  on 
single  dipping  than  even  we  hoped  to  obtain,  since  the  treatment  had 
to  be  performed  at  so  many  different  places  (hence  by  different  sets  of 
men)  on  which  account  absolute  uniformity  could  hardly  be  expected. 
The  14  per  cent  of  ineffective  cases  clearly  indicates,  however,  that  the 
period  must  soon  come  to  an  end  during  which  the  Bureau  can  make 
a  temporary  concession  to  traders  in  order  that  they  may  adapt  them- 
selves to  conditions  which  they  must  surely  foresee.  While  many 
buyers  and  shippers  have  cheerfully  cooperated  with  the  Bureau  in  its 
work  of  restricting  scab,  this  can  not  be  said  of  all  of  them.  Those 
dealers  and  feeders  who  endeavor  to  enidicate  the  disease  are  now 
shown  to  be  subject  to  a  certain  amount  of  risk  of  failure  or  reinfec- 
tion due  to  the  14  per  cent  of  failure  from  a  single  dipping.  It  is 
therefore  only  a  question  of  a  short  time  when  the  Bureau  will  find  it 
an  alxsolute  necessity,  in  protecting  sheep  misers  and  feeders,  to  insist 
upon  a  double  dipping.  Sheep  raisers  would  do  well  to  take  this  warn- 
ing seriously,  and  to  double  their  efforts  for  the  eradication  of  the 
disease  not  only  from  their  own  flocks,  but  from  the  other  floclcs  in 
their  county.  To  allow  scab  to  exist  in  a  neighbor's  flock,  when  he  is 
so  careless  as  to  ignore  the  warnings  already  given,  is  for  the  cautious 
sheep  i-aiser  to  assume  a  risk  of  having  his  own  sheep  held  for  a  double 
dipping  in  case  they  come  into  contact  with  his  neighbor's  sheep  during 
shipment. 

In  comparing  the  statistics  further-  it  is  important  to  note  that  the 
difference  in  results  with  one  and  the  same  dip  at  different  places  indi- 
cates a  different  degree  of  thoroughness  in  the  work  performed  at  the 
various  stations.  Thus,  all  dips  considered,  the  stations  rank  in  per- 
centage relative  to  effectiveness  as  follows: 
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Cincinnati,  Loukville,  SJoux  C^ty,  Casper,  ami  Clayton  .......  100 

Grand  It^limd -..-,,-.. 95 

Siiuth  St  Paul  .,... 93 

Chit^o  and  South  Oniaha _ 92 

Buffalo ...,  00 

National  8tij*k  Yards ,,->, 74 

KanKiiiCity , .-...  00 

8<»utlj  St.  Joseph  - . -  -  «H 

Frtiiiioni , -li 

Cokeville  and  Lincoln ,•  0 

In  this  tul>le  it  will  be  notod  that  ytiitions  nvnkint,^  hijL'her  than  1*2  per 
cent  dipped  but  a  cunipurativoly  small  number  of  tiheep;  heiicti  Ihoii* 
ehanoes  for  ineffeetivene,ss  were  niueh  less  thun  oceiirred  iit  pliiees  like 
Chicago,  South  Omaha,  an<l  Ktin.sa.s  City. 

Making  a  eomparisun  of  the  ditferetit  dips  as  iLsed  at  dittVreiit  siu 
tions,  we  obtain  the  follow  int^  tables  of  etTectiveness: 


Xi^fiilnr  ffft*f  tm^phitr. 


South  St.  Paul 
Cliicago  ,,.,.. 


l*er  ct'tit, 

....  100 
....     92 


National  Stock  Yards. 74 

Kansaa  City  and  South  Hi.  Joseph <14 

JiUtruct  ttf  (itbareQ  and  ruiphxtr. 

Cindnnati,  LouUviil*^,  and  Fremont..... -.,  100 

Smith  Omaha  and  youth  St.  Paul 93 

KanHa»  City 72 

Lincoln 0 

Lime  (tnd  mtlphnr^  H,  A.  f.  (ormuhi. 

Ca«per  and  Clayton ,     KM) 

Gmnd  Island 95 

Buffalo 90 

South  Omaha..... 83 

KansaaCity 07 

Fremont  and  Cokeville ...  0 

rhese  three  tables  clearly  indieale  that  the  dipping  at  the  diflerent 
staiioiiH  Wft.s  far  from  uniform;  hence  that  there  was  a  earelesisness  on 
the  part  of  8ome  ofBeiab  in  followingf  instructions.  Kansas  City,  for 
iiiKtanee.  make^*  a  uniformly  |K>or  showinjj  with  all  lliree  dips. 

Owing  to  the  difference  in  results  at  diflerent  station.s— hence  lack 
of  uniformity  of  conditioTin  under  which  all  three  dips  w*ere  used — a 
direct  comparison  of  the  totals  would  be  glarinffly  unjust.  If  this 
were  made,  it  would  express  as  follows: 

Put  cent. 

Nlfx>tlne  and  sulphn r 88 

Ex  I  nu't  <>i  tobacco  and  euJplmr 89 

Lime  and  Bulphnr 74 
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Still,  we  should  recall  that  extract  of  tobacco  and  sulphur  was  100 
per  cent  eflfective  at  three  stations;  lime  and  sulphur  was  100  per  cent 
eflfective  at  two  stations;  and  nicotine  and  sulphur  was  100  per  cent 
effective  at  one  station.  The  fact  that  all  three  dips  have  given  100 
per  cent  of  effective  cases  in  certain  lots  of  sheep  is  a  thorough  indica- 
tion of  the  position  taken  by  the  Bureau,  to  the  effect  that  the  dips  in 
question  when  properly  used  are  equally  efficacious. 

Of  all  sixteen  stations,  Kansas  City  alone  used  all  three  dips.  It 
may  be  assumed  that  the  efficiency  or  carelessness  with  which  the 
work  was  performed  was  approximately  the  same  with  all  dips;  still, 
even  this  seems  to  have  varied,  for  we  find  the  following  variation  in 
effectiveness  and  in  ineffectiveness:  Extract  of  tobacco  and  sulphur, 
72  per  cent  effective,  28  per  cent  ineffective;  lime  and  sulphur,  67  per 
cent  effective,  33  per  cent  ineffective;  and  nicotine  and  sulphur,  64  per 
cent  effective,  36  per  cent  ineffective. 


A«*.  flrr»  0.  A.  I.  1900, 


Plate  XL 


O 
o 


> 
z 

3 


O 

3i 

O 

> 

< 

o 

O 

>• 


) 


4^.  R^T,  e.  A,  I.  1900. 


Plate  XIII. 


> 


O 

> 


> 


in 

1 


OCEAX  TRANSPORTATION  OF  CATTLE  AND  HORSES, 

The  Sixteenth  Annual  Report  of  this  Bureau  contained  t^onie  remarks 
(pp.  118-120)  on  the  inspection  of  vesseln  that  carry  export  rattle.  It 
is  ttiere  stated  that  previous  to  iSiU  the  losses  of  cattle  at  sea  wei^e 
large,  a  fact  which  was  due  principally  to  the  inipro|>er  construction 
of  yhips  that  were  engaged  in  the  trade.  The  ventiktinn  was  very 
bad,  proper  facilities  for  feeding  and  watering  were  wanting,  .space 
badly  overcrowded,  the  ships  wore  Hometimeg  untieaworthy,  and 
the  attendants  were  often  ]nexi:)eri*?nced  and  wnrthle^jgi.  The  situation 
wa.s  rendered  wonse  by  the  constant  cry  of  the  F^ncflisli  press  against 
the  so-called  crueltiet^  practiced  in  the  ocean  shipment  of  cattle.  While 
the  statements?  made  by  the  press  were  highly  exaggerated,  the  condi- 
tions were  altogether  so  unsatisfHctory  that  Congress  felt  it  necessary 
to  take  action,  the  result  of  which  was  the  passage  of  the  law  of  ilarch 
3,1801,  providing  for  the  safe  transport  and  humane  treatment  of  export 
cattle  from  the  Unitt^d  States  to  foreign  countries.  The  power  of 
liui^rvision  of  this  work  was  given  to  the  St*cretary  of  Agricultuii?, 
and  he  was  authorized  to  prescrilje  by  rules  and  regulations  or  orders 
the  accommtKlations  vvhi<*h  said  vesselsi  shall  provide  for  ex|^ort  cattle 
'*as  to  j?pace,  ventilation,  fittings,  food  and  water  supply,  and  su<*h 
other  retjuirements  as  he  may  decide  to  be  necessary  for  the  safe  and 
proper  transportation  and  humane  treatment  of  such  animsils." 

The  regulations  issued  under  this  law,  having  been  amended  and 
modified  from  time  to  time,  pnjvide,  so  far  as  the  ocean  transjx»rt 
service  is  concerned,  for  tlie  proper  space  for  the  animals.  The  ani- 
mals  are  not  allowed  to  be  carried  on  any  part  of  the  vessel  where  tliey 
will  interfere  with  the  proi>er  management  of  the  vessel  or  with  the 
vtmtilution  and  light.  The  manner  of  carrying  food  and  water  is  speci- 
fifd,  as  well  as  the  charat^ter  of  attendants  that  are  employed  to  look 
aft<»r  the  cattle*  The  whnh>  interior  fittings  of  the  ship  are,  indeed, 
under  the  supervision  of  the  Dejiartnient.  As  these  regulations  are 
printed  in  full  elsewhere  in  this  volume,  it  m  not  necessary  to  give 
even  a  synopsis  here. 

The  following  table  is  inserted  to  show  how  the  percentage  of  losses 
iof  cattle  has  l>een  reduced  since  the  Bureau  of  Animal  Industry  has 
been  supervising  the  cattle  ships: 
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Percentage  of  losses  of  cattle  at  sea^  189 J- J 900, 


Fiscal  year. 

Per  cent.' 

Fiscal  year. 

Per  cent. 

1891  * 

1.6 
.875 
.47 
.37 
.62 

1896 

0.32 

1892           

1897 

.57 

1893 

1898 

.22 

189^1 

1899 

.31 

1895     

1900 

.19 

1  Includes  four  and  one-half  months  of  1890. 

Extracts  from  a  recent  interview  on  this  subject  given  to  a  New 
York  paper  bj'  an  official  of  one  of  the  ocean  transportation  lines  have 
some  points  of  interest  and  are  given  herewith: 

"  When  those  cattle  decks  are  ready  for  a  load  they  are  rather  more  attractive  than 
the  steerage  quarters  on  most  boats."  The  statement  may  have  been  a  trifle  extrav- 
agant, but  the  speaker  was  an  officer  on  one  of  the  fast  trans-Atlantic  freight  steam- 
ers, and  he  was  proud  of  his  boat.  He  had  reason  to  be  proud  of  it.  One  hears  a 
great  deal  about  the  improvements  in  first  and  second  cabin  and  steerage  accommo- 
dations that  have  been  made  in  the  last  fifteen  years,  but  very  few  persons  not  con- 
nected with  the  cattle  business  have  the  smallest  idea  of  the  revolution  that  has 
taken  place  in  the  methods  of  live  stock  transportation. 

Until  ten  years  ago  cattle  shipment  was  practically  in  the  hands  of  the  steamship 
companies  and  the  insurance  companies.  Now  the  United  States  Government  has 
taken  a  hand  in  the  game,  and  is  running  things  with  cheerful  unconcern  as  to  the 
feelings  and  profits  of  the  transportation  companies. 

In  the  old  days  there  were  no  good  freight  boats,  but  there  were  varying  grades  of 
poor  ones.  Even  on  the  best  steamers  the  sanitary  conditions  were  lamentable,  and 
cruel  overcrowding  was  the  rule.  When  the  foreign  market  was  good  and  freight 
rates  were  high,  the  owners  of  outside  boats — tramp  freights  of  all  sorts — saw  an 
opportunity  of  making  money.  They  knocked  together  cattle  accommodations  of 
some  sort,  loaded  to  the  last  cubic  inch  of  the  capacity  of  the  vessels,  and  ran  them 
between  this  country  and  England. 

Of  course,  there  were  laws,  but  they  were  not  enforced.  Competition  among  insur- 
ance companies  was  so  keen  that  if  one  company  cried  out  against  conditions  on  a 
bop.t  and  refused  to  insure  it  another  would  discreetly  shut  its  eyes  and  chance  the 
risks.  Mortality  among  the  cattle  was  high  and  disease  was  prevalent.  Now  all 
that  is  changed. 

"Out  of  340,000  head  of  cattle  exported  last  year  not  more  than  one-tenth  of  1  per 
cent  were  lost,"  said  a  representative  of  one  of  the  fast  freight  lines  to  the  reporter. 
"Tliat  shows  what  has  been  done  toward  improving  freight  conditions.  The  Gov- 
enmient  is  looking  out  for  the  cattle  and  horses  now,  and  it  will  not  stand  any  tri- 
fling or  take  any  chances.  The  transportation  companies  have  had  to  come  up  to 
re<iuirements  or  quit. 

"Of  course,  that  has  driven  all  the  outsiders  and  tramps  out  of  the  business  and 
narrowed  the  thing  down  to  a  few  companies.  It  simply  wasn't  possible  to  fit 
the  old  lx)ats  to  Government  requirements.  New  boats  had  to  be  built,  and  they 
are  currying  the  freight.     Only  a  very  few  old  boats  are  carrying  cattle  at  all. 

"The  Government  inspectors  don't  overlook  anything,  and  the  laws  they  follow 
don't  leave  nmch  to  the  discretion  of  the  steamship  companies.  The  ventilation 
nmst  \)Q  just  according  to  schedule,  or  not  a  bullock  is  allowed  to  set  foot  on  the 
boat.  A  ship  is  billeil  to  carry  cattle.  The  inspector  comes  along  and  goes  through 
it.     '  You'll  have  to  knock  five  more  ventilators  through  that  iron  deck  before  you'll 
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be  allowed  to  Vjad,'  he  Bays  cheorftilly,  and  chalk«  the  |>lat*L'B  for  the  venril«tora. 
Tbe  owners  swear^  but  that^t*  all  the  gtx)d  it  does.  There's  no  use  burking  ftgainj»t 
the  Govemmout* 

"Then  Ihe  Government  regulates  the  niinhnum  amount  of  sjiaoe  to  be  allnwe*!  to 
eat'h  animaL  There's  no  chance  for  overcrowding  now.  Some  of  onr  boats  will 
carry  1,«V50  head  of  cattk*  and  iiorees,  l>iit  the  pens  njuM  lie  Imilt  according  to  rule. 
Every  horge  niutit  have  a  pen  at  lea^t  2  feet  0  inches  wide  and  8  feet  deep,  and  f»nly 
one  florae  muat  be  put  in  a  jwn.  The  cattle  get  the  same  proportion  of  space,  but 
four  bullocks  are  put  tf>gether,  so  that  cattle  jteus  are  four  times  as  large  as  those 
for  the  horses. 

**The  lumt»er  ui«ed  nuist  be  of  the  thickness  and  width,  etc.,  denmnded  by  Gov- 
emmrnt  regular ionf«»  The  fork??,  pailt*,  troughs^  antl  everything  used  in  taking  c^rt^ 
itf  the  animal  must  Ik;  thoroughly  disinfected  under  Goveniniont  inspection  after 
each  voyage.  Ail  the  Injartln  of  the  pen.«  nnist  l»e  washed  with  carb^jlic  acid  and 
frc*hly  whitewashed.  The  horses'  l»lankett<  lutd  everything  of  that  sort  inu!=t  lie 
fumigated  with  sulphur. 

*'  Now,  remember  that  all  this  ia  done  both  in  thi«  port  and  on  the  other  side. 
Tn>oble?  Well,  I  Bhould  say  it  is;  but  it's  a  mighty  good  thing  all  the  same.  When 
the  lx»t  iJ5  ready,  it  is  as  clean  and  fre*h  aa  the  first  i^bin  statenximf*.  No  matter  fur 
how  many  years  a  boat  has  he^n  carrying  ciittle,  her  jieue  are  mea^snred  airefully 
each  trip,  her  venliIat4jr»ari>exaniiniKl^  and  every  detail  is*  gone  over  as  if  the  iuff^pet  tor« 
had  never  *5een  her  before.  Uncle  8jun  intendjs  that  our  tattle  shall  land  in  England 
in  tiret'claes  condition,  if  he  can  accomplish  it. 

**The  re&ulta  justify  the  precautioni?.  It  was?n*t  so  very  long  ago  that  England 
kicke«l  atxjnt  the  way  Argentina  wa«  doing  its  cattle  ship|iing,  and  a<!vit^ed  the 
shipper*  down  ttiere  to  take  us  ai^  a  mwleL  AiT^entina  sent  reiiresentatives  uji  bero 
U>  ttudy  our  ehipe  and  our  methods.  No  country  in  the  world  handles  ltd  cattle  and 
hor!>e  shipping  as  well  as  we  do  now. 

*•  The  fast  freights  take  only  nine  days  for  the  trip.  They  are  fitted  out  with 
bilge  keel«  and  every  mo<lern  contrivani^  to  inaure  sleadine^i,  safety,  and  pjKxd. 
There  are  no  6tea4lier  lK>ats  on  tbe  ocean.  As  a  matter  of  fact,  they  are  even  steadier 
Uian  niot*t  of  the  big  jjasfsenger  boats. 

*'The  orilinary  garden  variety  <^tf  horse  goes  into  those  small  stall*'.  All  of  the 
builocks  and  liorses  art*  tie<l  to  that  front  rail  with  a  special  knot  tbat  doesnH  have 
to  he  untied  or  cut.  In  tbe  old  times,  wdien  a  ship  went  «jver  on  be^m  ends,  or 
anything  happened  to  U|)set  things,  the  cattle  alnitmt  strangUfft  iK^fore  they  coubl  be 
untied.  Now  a  little  jerk  on  any  of  those  rope  endri  w  i!l  untie  the  knob*  and  free  tlie 
brutes.** 

'*Do  the  shippers  f^end  tbeir  own  men  with  the  cattle?'*  ai^ktHl  the  rei>«'irter, 
•'Usually  the  Government  lavs  down  the  law  ^  to  how  many  men  muat  go.  The 
Bhi|i  company  has  its  own  horsemen  engaged  by  the  year  at  very  good  wages.  There 
is  always  one  very  competent  headman  or  euperintendent.  He  b<>i*sPif  things  anrl 
the  other  men  do  the  w»jrk.  8onveof  the  men  on  this  boat  have  bi^en  taking  ttire  of 
ciur  horges  for  five  years,  Vui  the  boj'S  myself.  Of  course,  when  fine  thoroughbreds! 
are  going  over,  their  own  grooms  and  trainers  are  with  them,  and  they  get  as  much 
care  a8  a  liaby.'* 

^*  Do  the  hordes  and  aittle  get  frightened  and  make  mricb  diitturbance  in  rt.nigh 
wt-atheK'" 

**Bk-B»  you,  no.  TheyH^e  got  sea  legs  that  would  put  an  old  salt  to  shame.  Occa- 
sionally a  horse  will  losie  his  balancH?,  but  a  bull<Kk  is  tbe  grealcNt  balancer  you  ever 
faw.  They  are  knowing  brutes,  too.  You  know  we  put  them  four  in  a  pen.  Well, 
you*n  liQver  find  all   four  atunding  up  or  lying  down  at  one  tiuie.     They  figure  the 

lling  out  and  decide  how  they'll  get  the  most  room  and  the  most  comfort.     Hu  two 

[  iluftn  et&nd  up  while  two  lie  down.     When  they  get  tire<I,  they  shift  the  watch. 
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**The  horsee  like  to  be  talked  to  when  there's  a  big  sea  on  and  things  are  prett:' 
Uvely.  They  always  hke  certain  men  better  than  others.  So  do  the  cattle.  We 
have  one  man  who  can  do  anything  with  them.  Every  bullock  and  horse  on  the 
boat  knows  him  by  the  time  we've  been  out  two  days.  He  comes  in  handy  when 
there's  an  accident. 

''It's  mighty  seldom  that  a  serious  accident  happens  nowadays,  but  once  in  a 
while  a  horse  or  bullock  does  get  thrown  and  breaks  a  leg  or  does  some  bad  damage. 
We  don't  carry  a  veterinarian.  The  men  know  as  much  about  ordinary  cattle  and 
horse  ailments  as  any  'vet',  and  if  one  of  the  brutes  breaks  his  leg  there's  uotliiqg 
for  it  but  to  kill  him.     A  veterinarian  couldn't  do  anything  for  him. 

"The  company  charges  from  $6  to  $20  a  head  for  carrying  cattle  and  from  $27  to 
$250  a  head  for  horses.  When  the  Government  inspectors  were  put  to  work  and 
stopped  overcrowding,  they  cut  down  the  carrying  capacity  of  some  boats  75  head. 
That  made  a  pretty  big  hole  in  the  ship's  profits  in  the  course  of  a  year.  Then,  ol 
course,  the  cost  per  head  to  the  company  is  more  than  it  used  to  be,  because  so  modi 
extra  work  has  to  be  done.  I  guess  they  are  making  expenses  all  the  same.  Thaf 
aren't  in  business  for  their  health  nor  to  accommodate  the  Government" 
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FLA5T  POISONING  OF  STOCK  IN  MONTANA- 

By  E.  V.  Wiuxix,  Ph.  D., 
OjJ^ct^  ttf  Exprrinn'fU  SttUkrrts, 

I'REUMIXARY    STATEMKXT. 

More  or  less  derious  losses  of  stock  froui  eiiting  poisonou.s  pltmta 
occur  anmiallj  throughout  the  United  States.  On  large  stoek  rangers, 
where  stock  are  allowed  to  mnge  at  will  and  feed  iipou  s^ueh  native 
plsuits  as  thcj  may  tiiid,  cases  of  poi.soiiiiig  are  more  inmierou^  and 
more  extensive.  The  writer  devoted  eonsideralde  time  to  the  problem 
of  plant  poLsoiiiug  in  Montana  during  a  three  years'  residence  in  that 
State,  aad  ttpent  three  months  of  the  sea^^on  of  190O  investigating  tJie 
^^tne  subjiHTt,  in  connection  with  Mr.  V.  K,  Chesnut  of  tLia  Depart- 
mcnt. 

During  the  season  of  IIW),  the  writer  vkited  every  county,  in  order 
to  i-tudy  the  conditions  under  which  poisoning  oc^curred  and  to  inves- 
tigate so  far  a5  pos^ibh?  all  causes  of  poisoning  which  oecurred  during 
the  season.  Thi^s  field  work  included  over  7,0UiJ miles  of  tnivel  within 
the  State,  during  which  a  majority  of  the  larger  .sheep  and  cattle 
ranged  were  viiiited.  The  stockmen  of  the  State  showed  themselves  to 
bi_'  much  interested  in  the  prosecution  of  thl^  work,  and  assisted  in  all 
ptissible  ways  by  furnishing  meanij  of  transportation  to  points  far  dis- 
tant from  railroads  and  stage  lines.  Espi^nal  thanks  are  due  to  Hon, 
T.  a  Power,  Dr.  M.  E.  Knowles,  S.  M.  Emery,  W,  W,  Beasley,  (I.  M 
Beasley,  A.  W.  Bower,  F*  I.  Bower,  Frank  Concly,  Walter  CV>oper, 
DmioI  Floweree,  W.  C.  Gillette,  Dr.  H.  Ilolloway,  S.  S,  Hokson,  J.  B. 
Loog^  il,  M.  Jeasen,  J.  L.  B»  Mayer,  J,  T.  Murphy,  L  D,  O'l>onne]l, 
McC-  Winiger,  James  Vesttil,  and  J.  P.  Woolnian, 

The  stockmen  of  the  State  gave  prompt  notitication  ia  eases  of 
IxiisoitiDg  which  occurreil  during  the  season,  and  many  unUiiuaUy 
good  opportunities  were  therefore  had  for  studying  plant  poisoning 
of  iitDck  in  the  tield. 

I.*o»sse8  from  jKiisonouii  plants  are  more  extensive  in  the  case  of  i?heep 
than  in  the  ca«e  of  other  stock,  and  the  greater  part  of  this  account 
will  be  occupied  with  description's  of  the  conditions  which  lead  to  f^nch 
poboniug*  the  plants  cui>cerned,  and  the  methods  for  preventing  serioas 
lo8S€».  Sheep  raisers,  a^  a  rule,  are  so  situated  that  a  part  of  their 
grazing  range  liea  on  level  plains,  while  another  piirtion  extends  over 
foothills  and  mountains.  It  should  Ije  remembered  that  many  of  them 
control  large  tracts  of  country,  and  that,  therefore^  large  portions  of 
their  ranges  lie  at  a  rn nsiderable  distance  fiTnu  the  home  ranch.     The 
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sheep  are  managed  in  the  wa}^  in  which  they  will  be  able  to  find  the 
best  grazing  conditions  during  the  greater  part  of  the  year.  Most 
sheep  men  put  up  a  quantity  of  hay  for  the  winter,  but  in  ordinary 
seasons  it  is  expected  that  the  sheep  will  obtain  their  sustenance  during 
nearly  all  the  yetLY  from  the  native  plants  growing  upon  the  ranges. 
In  general,  the  different  bands  of  sheep,  especially  the  ewe  bands,  are 
kept  near  the  home  I'anch  during  the  winter  season  and  until  after  the 
lambing  and  shearing  seasons  are  past  in  the  early  summer — that  is, 
until  about  the  10th  of  July.  They  are  then  driven  away  to  the  summer 
range,  which  may  be  on  level  plains,  but  usually  lies  on  the  foothills 
or  mountains. 

Sheep  raisers  have  long  understood  the  dangers  from  poisonous 
plants  in  the  early  spring  on  mountain  ranges,  and  have  also  under- 
stood that  it  is  comparatively  safe  to  allow  sheep  to  graze  in  such" 
situations  from  July  until  October.  In  connection  with  this  annual 
change  of  grazing  ground,  it  is  of  interest  to  note  that  the  feeding 
habits  of  sheep  differ  considerably  under  the  different  conditions.  On 
the  plains  sheep  eat  preferably  the  short  fine  grass  and  avoid  weeds, 
while  on  the  mountain  ranges  they  feed  to  a  great  extent  upon  the 
native  plants  other  than  grasses  which  grow  in  such  situations.  It  is 
a  fact,  generally  observed,  that  sheep  do  not  take  kindly  to  the  tall 
mature  grass  which  is  found  on  mountain  ranges  in  the  month  of 
July.  The  plants  on  mountain  ranges,  which  furnish  a  great  part  of 
the  forage  for  sheep,  include  five-finger,  spira?a,  golden-rod,  wild  sun- 
flower, sand  vetches,  wild  licorice,  wild  geranium,  and  lupines. 

A  number  of  the  native  plants  which  are  known  to  be  poisonous 
are  so  far  advanced  by  the  time  the  sheep  are  taken  to  the  summer 
ran^c  that  they  are  too  coarse  and  unpalatable  to  be  eaten  by  sheep. 
This  is  especially  true  of  the  purple  larkspur  and  death  camas,  the 
latter  being  quite  dry  and  shriveled  by  the  middle  of  June.  The 
water  hemlock  is  not  so  common  in  the  mountains  as  along  the  small 
streams  of  the  plains,  and  in  its  mature  stages  is  so  coarse  that  it  is 
seldom  enten  by  sheep.  The  tall  larkspur  does  not  ordinarily  grow' 
on  the  plaiiis,  and  is  too  coarse  for  sheep  forage  during  the  season 
from  July  to  September. 

With  regard  to  the  mountain  mnges  of  the  State,  especial  mention 
should  be  made  of  the  native  species  of  lupines.  These  plants?  are 
apparently  poisonous  only  when  containing  ripe  seeds,  and  it  was 
o))scrved  that  sheep  seldom  eat  this  plant  on  the  range  during  mid- 
summer. After  the  fall  frosts  the  lupine  pods  open  and  the  seeds  fall 
out.  In  this  condition  it  is  often  eaten  in  great  quantities  by  sheep, 
especially  after  snowstorms,  when  otL^r  forage  is  covered  up. 

Cattle  and  horses  are  usually  allowed  to  graze  at  will  upon  the  range, 
and  the  distinction  between  the  summer  and  winter  range  is  therefoi*e 
not  so  important  as  in  the  case  of  sheep. 
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The  effect  of  tdkali  upon  stock  nnd  its  possible  action  prcdinposiiig 
tbeni  toward  cuting  poisonoiLs  plant^^  la  iiuu'h  dij>ciLsscd  l»y  i^tockmcn, 
iiat  not  well  understood,  Tho  belief  is  gradually  gaining  ground  that 
flbc^^p  are  kept  in  better  condition  by  reg-uhir  saltini^.  htkI  are  less  R.pt 
to  develop  a  perverted  appetite  than  when  left  without  hjiU  and  allowed 
to  *iock  for  alkali  us  the  only  pot^^ible  substitute.  The  niost  common 
foriii**  of  alkali  found  in  ilontnna  are  sulphate  of  soda  imd  Epsom  salt^. 
It  would  tipem  impos^sible  for  thi-^e  subi>tiinces  to  tuke  the  place  of 
eoDinion  salt  in  the  physiology  of  domesticated  aniniaLs^  It  muHt  »till 
remain  doubtful  whether  any  8t»rioui<  cases  of  poisiming  are  to  be 
attributed  to  the  continued  eating  of  alkali  or  drinking  of  alkaline 
wat4?r,  but  in  a  few  instances  direet  evidence  wa.s  obt*iined  that  the 
appetite  of  the  sheep  waw  jiervei'ted  by  the  use  of  alkalis,  and  that 
niore  extensive  poisoning  occurred  from  eating  poisctnous  plants  than 
in  th^  case  of  »heep  that  were  regularly  salted. 

COKDITION8    WHICH    FAVOR  1*OISOXIKG. 

In  discusHing  the  conditions  under  which  poisoning  occurs,  attention 

abould  also  be  called  to  the  ni<"thods  of  managing  ^heep  which  are  at 

preiieut  in   vogue*     The  most  serious  cases  of  poisoiung  which  the 

writer  ba«  observed  have  occurred  while  sheep  were  l»eing  driven  from 

one  pciiut  to  another  at  a  more  rapid  rate  than  would  }>e  assumed  under 

Qoroiul  f»-*eding  conditions.     The  practice  of  "trailing"  sheep  to  nuir* 

IbA  renders  it  neeessary  to  urge  sheep  forward  at  a  rate  of  f i-om  it  to 

10  iiiileii  i>er  day.     It  is  easy  to  understand  that   tuifler  such  circum- 

tftaiicci^  the  sheep  are  forced  to  grab  at  any  gnjen  thing  within  reach^ 

and  i"an  not  exercise  the  same  choice  of  forage  which  they  w^ould  if 

fiM'ding  at  ease.     The  same  conditions  prevail  io  driving  sheep  from 

wioter  io  summer  range  and  often  with  disastrous  consequences.     An 

iBStatiee  was  observed  during  the  seiison  of  1900  in  the  case  of  a  band 

of  iI^OX*  ewes  and  lamf^s.     This  band  of  sheep  had  U^en  gmzing  during 

the  4^prir»g  on  a  range  where  death  camas  was  abundant,  but  no  crises 

of  poisoning  had  occurred  until  the  band  was  moved.     On  May  24  the 

liand  wart  driven  about  3  miles  during  the  afternoon,  and  several  of  the 

iiheep  were  observed  eating  death  camas  and  other  plants  which  grew 

in  their  course.     Ae  a  consequence,  about  20  ewes  and  50  lambs  were 

[   'lM3ried^  of  which  0  ewes  arid  10  lambs  died.     Many  similar  cases 

.    i-ii  observed,  and  they  serve  to  call  attention  to  the  need  of  the  exer- 

dse  of  greater  care  in  drivbig  sheep  from  one  place  to  another. 

An  obvious  mctliod  for  avoiding  the  danger  from  driving  or  "'trail- 
ing*^ sheep  too  rapitily  consists  in  detiiiling  two  herders  with  each 
band,  so  that  one  nuiy  travel  in  advance  of  the  sheep  and  direct  the 
Umd  away  from  the  poisonous  areas*  The  herder  in  the  rear  of  the 
^'Liiid  may  cooperate  with  the  herder  ahead  in  preventing  the  sheep 
from  ?>ecoming  too  closely  crowdetl  together, 
The  present  practice  of  the  sheep    misers  on  Western  mnges  is  to 
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keep  sheep  under  the  constant  eare  of  a  herder,  in  bands  of  from  2,000 
to  2,500.  They  understand  the  great  differences  in  the  skill  with  which 
bands  of  sheep  are  managed  by  different  herders.  If  a  band  is  fre- 
quently "  dogged"  and  urged  forward,  the  inevitable  result  is  to  crowd 
the  sheep  together  and  render  it  impofisible  for  those  which  happen  to 
be  in  the  center  of  the  band  to  feed.  It  is  impossible  to  insist  too 
strongly  upon  the  desirability  of  interfering  as  little  as  possible  with 
the  sheep  during  feeding.  All  sheep  raisers  understand  that  it  requires 
considerable  time  for  a  large  band  to  become  scattered  out  after  having 
been  rounded  up  by  dogs  or  by  their  fright.  The  time  necessary  for 
such  redistribution  of  the  band  is  lost  from  the  feeding  time  and  the 
sheep  become  hungry  and  excited.  Under  such  circumstances  it  is 
frequently  observed  that  they  are  more  apt  to  eat  unwholesome  plants 
than  when  given  greater  liberty  in  feeding. 

The  problem  of  stock  losses  from  poisonous  plants  is  affected  also 
b}^  the  water  supply  pn  the  range.  On  ranges  where  the  only  water 
supply  in  the  dry  season  is  found  in  alkaline  lakes,  it  would  seem  desir- 
able to  build  troughs  into  which  spring  water  is  piped.  This  would 
enable  stock  to  obtain  water  more  conveniently,  and  the  water  would 
be  less  alkaline  than  when  allowed  to  flow  into  alkaline  lakes  and 
gradually  become  saturated  with  alkali  by  evaporation. 

It  has  long  been  observed  that  poisoning  is  especially  apt  to  occur 
after  heavy  rains.  A  number  of  explanations  for  this  faot  have  been 
offered.  It  has  been  supposed  that  certain  plants  are  more  poisonous 
when  wet  with  fresh  rains  or  dew  than  when  dr3^  The  explanation 
which  is  most  frequently  suggested,  however,  is  that  after  heavy  rain- 
storms the  roots  of  various  plants  are  more  easily  pulled  up  than  when 
dry,  and  it  is  well  known  that  in  the  case  of  many  poisonous  plants 
the  active  principle  is  chiefly  located  in  the  roots.  In  the  case  of  death 
camas,  the  writer  attempted  to  determine  the  question  whether  the 
bulb  could  ever  be  pulled  up  by  the  stem,  and  found  that  under  ordi- 
nary circumstances  this  could  not  be  done.  After  an  unusually  heavy 
rainstorm,  however,  it  was  found  that  a  considerable  proiK)rtion  of 
the  bulbs  could  be  drawn  out  of  the  soil  by  pulling  upon  the  stem 
of  the  plant.  This  obsei-vation  is  of  some  importance  in  connection 
with  the  fact  that  the  bulb  of  death  camas  is  considerably  more  poi- 
sonous than  the  leaves  or  stem.  Similar  statements  might  be  made 
concerning  the  larkspurs,  loco  weeds,  and  water  hemlock.  As  sheep 
pull  up  the  bulbs  and  eat  them  while  grazing  after  a  storm,  increased 
mortality  from  poison  plants  results. 

A  number  of  serious  cases  of  stock  poisoning  have  occurred  after 
snowstorms.  In  all  cases  which  were  investigated  an  explanation  was 
found  in  the  fact  that  other  forms  of  vegetation  were  covered  by  the 
snow  and  that  certain  poisonous  plants  of  coarse  growth  remained 
standmg  above  the  snow.  In  some  of  the  mountainous  basins  the  tall 
larkspur  grows  abundantly  and  stands  at  a  height  of  about  2  feet  by 
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\bv  Lsi  of  June^  when  liUo  sprinij;  snowstomLs  an*  apt  to  ocoiir.  Fre- 
(|ueut  caifefl  of  poii^oiiiii^  In  rattle,  from  eating  large  (jiuirititii^s  of  the 
tall  larkspur^  have  been  observed  uodor  such  conditions.  It  may  be 
doubted  whether  this  plant  would  be  t^xt*tntiivelj  eat^^n  luider  any  other 
eoiiciition.s.  An  ocuasion  wmh  otft^rcd  to  inv<t«*ti^te  aonie  ext<msive 
caiOT*!  of  poisoning  in  sheep  dui'lng  autumn,  for  whhh  lupine  was 
nasponsible.  In  these  cases  the  conditions  were  the  .same  as  in  that 
]ti6t  tiii^eiissed.  Early  fall  snows  tor  nis  had  covered  other  vegetation, 
mod  large  quimtities  of  the  lupines  were  still  standing*  Orditiarily  the 
lupines  are  not  poisonous  nt  this  time  of  the  year  for  the  reason  that 
the  i?eeds  have  fallen  uti",  Init  during  some  seasons  the  seeds  are  retained 
nineh  longer  than  u^ual. 

The  feeding  habits  of  sheep  and  other  st«K-k  are  greatly  iutluenc«*d 
br  the  full  or  euiptj  contlJtiun  of  the  stomach.  It  would  st^'ui  desir- 
able to  adopt  a  general  rule  never  to  tura  sheep  in  a  starved  or 
HI  ;Iv  hungry  conditif)n  upon  a  range  w*hich  is  known  to  contain 

p-  H  plants  in  abundance.     It  re<juii^s  imt  a  few  aionients*  obser- 

iFatiou  to  sfttisfv  onc's  self  that  a  sheep  does  not.  exercise  the  same  t^re 
in  the  choice  of  forage  when  very  hungry  that  it  does  when  feeding 
ujider  <*rdinary  ci rrunistances.  The  disastrous  cousequenee.s  of  neglect- 
m^  this  rule  are  most  frequently  exiK*rienced  while  aheep  are  being 
**liippi?d  long  distances  l>y  i-aiiway.  Wlien  the  sheep  are  unloaded 
froDi  the  CiU's  at  intervals  for  feeding,  they  are  ravenously  hungry  and 
Qdtialty  unaequainted  with  the  plants  which  grow  at  the  place  where 
ibi-y  are  unloaded.  A  number  of  very  extensive  cases  of  poisoning 
have  l>eeo  ol^served  under  such  circuiustancTS*  In  one  case  1,1>U0  sheep 
died  fi^m  eating  lupine  in  a  ripe  condition.  The  sheep  came  from 
mothtfr  State  and  were  imaccustoiiietl  to  the  cbiractcr  of  the  vegeta- 
tion where  tiaey  were  feeding. 

From  observations  made  on  the  stock  ninges  of  Montana*  it  id 
N-Heved  that  it  is  jmp4>ssiblo  to  conclude  with  certainty  that  sheep 
I*  nni  to  ;»void  all  poisonous  plants  by  long  acquaintance  with  a  given 
nmgu.  In  general,  however,  it  may  be  said  that  on  any  particular 
lUgc  less  extensive  ix>isoning  occurs  among  the  sheep  whii^h  are 
fiuailiar  with  the  range  than  among  ^^trange  sheep.  This  statement 
8iaT  he  accepted  as  true  for  all  plants  except  loco.  The  eating  of  loco 
plaals  set^ma  to  Ije  a  iiendcious  habit,  which  spreads  rniher  than 
i^eteomQ  among  the  nheep  which  are  acquainted  with  tlje  mng*?. 

The  actual  condition  of  the  vegetation  in  a  given  locality  also 
exercises  considoralile  intlucnce  upon  the  extent  of  pjisoning  which 
may  oc'cur.  If  certain  poisonous  plaiitii  start  to  grow  in  the  i^arly 
>(pring  tx>fbre  the  native  gi^isscs  and  offer  a  considerable  amount  of 
«u*eiilent  material,  sheep  and  other  stock  are  naturally  tenqited  to 
<mtlhem^  e^ecially  if  it  is  difhctilt  to  obtain  a  sullicient  (pmntity  of 
ffim«s*  It  sometimes  happens  that  poisonous  plants  closely  raseuible 
grasses  in  general  appearance.     This  is  true  of  death  cauias  before 
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flowering,  and  since  such  plants  grow  mingled  with  grass  it  may  be 
possible  that  they  are  unintentionally  eaten  along  with  the  grass.  Dur- 
ing seasons  of  great  drouth  the  native  grasses  mature  earlier  in  the 
season  than  usual  and  soon  become  dry  and  uni)alatable,  while  a  num- 
ber of  other  plants  remain  green  and  somewhat  succulent  for  a  longer 
period.  This  statement  is  especially  true  of  certain  leguminous 
plants,  such  as  loco  weeds  and  lupines.  The  loco  habit  is  apt  to  become 
established  in  lambs  during  dry  seasons.  Lambs  are  more  affected  by 
drouth  than  the  older  sheep,  and  insist  upon  having  some  succulent 
forage.  During  dry  seasons  they  may  be  able  to  find  such  forage 
only  in  loco  weeds  and  other  similar  plants. 

The  stage  of  growth  of  the  plant  determines  largely  whether  it  will 
be  eaten  at  a  given  time  or  not.  For  instance,  larkspur  and  water 
hemlock  become  so  coarse  during  their  later  stages  that  they  are  sel- 
dom, if  ever,  eaten  by  sheep;  and  some  plants,  as  the  death  camas  and 
purple  larkspur,  turn  yellow  and  shrivel  up  very  soon  after  flowering, 
and  in  such  condition  they  are  not  tempting  and  are  seldom  eaten. 

So  far  as  it  has  been  possible  to  determine  by  observation,  the  taste 
and  smell  of  poisonous  plants  have  little,  if  any,  influence  in  determin- 
ing the  extent  to  which  they  are  eaten.  It  must,  of  course,  remain 
entirely  doubtful  whether  plants  which  have  an  exceedingl}^  disagree- 
able taste  for  us  affect  stock  in  the  same  manner.  The  taste  of  lark- 
spurs is  disagreeable  and  even  nauseous  to  man,  but  they  are  frequently 
eaten  in  large  quantities  by  sheep,  cattle,  and  other  animals.  The 
death  camas  possesses  a  bitter  principle  and  the  juice  produces  an  irri- 
tation of  the  mouth  cavit}^  which  persists  for  an  hour  or  more  and 
causes  increased  salivation.  It  was  imiK)ssible,  however,  to  get  any 
evidence  that  the  bitter  taste  had  any  influence  upon  the  frequency 
with  which  the  plant  is  eaten  by  the  stock.  From  a  theoretical  stand- 
point it  might  be  plausible  that  the  taste  and  odor  of  plants  largely 
determine  their  use  as  food  by  stock,  and  further  observations  on  this 
point  may  lead  to  some  definite  conclusions  in  the  matter. 

The  problem  just  stated  may  be  somewhat  affected  by  observed 
variations  in  feeding  habits  of  stock  with  reference  to  poisonous 
plants.  It  seems  impossible  to  make  any  definite  statements  with 
regard  to  this  matter,  or  even  to  predict  from  one  year's  observations 
what  will  be  the  feeding  habits  of  sheep  for  another  season.  It  is 
observed  that  during  some  seasons  the  purple  larkspur  is  eaten  in 
large  quantities  by  sheep  and  other  animals  with  serious  consequences, 
while  during  other  years  the  samfe  sheep  may  walk  over  conspicuous 
areas  of  this  plant  without  touching  it.  A  striking  variation  is  also 
observed  in  the  feeding  habits  of  a  single  band  of  sheep.  One  sheep 
may  feed  almost  exclusively  upon  a  certain  plant  which  is  scrupulously 
avoided  by  the  others.  The  habits  of  sheep  vary  not  only  individually, 
but  m  the  same  band  as  a  whole  from  season  to  season,  and  an  equally 
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striking  variation  is  noted  in  the  diffiTeMt  parts  of  the  Stato  and  in 
different  States.  An  iHustratioii  of  this  variation  may  be  of  interest 
in  this  connection*  The  feeding  habits  of  a  band  of  sheep  on  a  foot- 
hill range,  at  an  aUitude  of  4,60U  feet,  were  observed.  Some  of  the 
sheep  ate  considerable  quantities  of  wild  sunflower,  a  few  ate  false 
hipine,  some  fed  largelj-  upon  the  wild  geranium,  while  others  grazed 
ahnost  exclusively  upon  sand  vetches*  Two  were  seen  eatinj^^  ih^ 
leaves  of  lupine,  and  about  50  ate  a  few  specimens  of  death  curaas. 
The  majority  of  the  sheop  in  this  band  fed  exclusively  upon  the  native 
grasses.  On  one  range  a  band  of  sheep  was  kept  for  two  mt»ntlL> 
during  the  spring  of  VJOO  on  a  mnge  which  abounded  in  death  cauias^ 
without  any  cases  of  poisoning  occurring.  Another  band  on  the  same 
range  passed  over  a  conspicuous  area  of  purple  larkspur  twice  daily 
in  going  from  and  coming  to  the  corral,  and  no  evidence  was  to  ho 
obtained  that  they  had  touched  this  plant.  The  same  band,  however^ 
on  being  moved  to  a  locality  where  they  found  the  death  cauias, 
became  poisoned,  and  a  number  of  tht^m  died.  Nearly  all  of  the  band 
had  been  affected,  showing  that  the  plant  was  genemll}"  and  greediJ}'^ 
eaten.  The  arbitrariness  of  the  appetite  of  sheep  exercises  a  great 
influence  on  the  occurrence  and  extent  of  poisoning.  Obviously^ 
poisonous  plants  do  no  harm  until  eaten,  and  the  chief  factor  in  deter- 
mining the  amount  of  |>c»isoning  which  is  likely  to  occur  on  a  given. 
range  is  the  extent  to  which  the  plant  will  be  eaten  by  the  sheep.  This 
factor  can  not  b<5  estimated  with  any  certainty.  It  can  not  be  deter- 
mined by  feeding  experiments,  since  it  is  impossilile  to  reproduce  the 
natuinii  conditions  which  prevail  upon  the  range.  It  is  manifestly 
unsafe  to  assume  that  an  animal  is  fond  of  a  certain  plant  because  it 
is  eaten  in  confinement  when  no  other  fodder  is  to  Im?  had* 

The  actuiii  extent  of  stock  poisoning  can  not  be  learned  with  cer- 
tainty, for  the  reason  that  a  considerable  proportion  of  case**  are  never 
reported,  even  in  the  local  newspapers.  During  the  season  of  VMH\  the 
writer  had  opportunity  to  observe  a  large  number  of  causes  of  poison- 
ing, of  which  the  majority  are  included  in  the  following  stateinent: 
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REMEDIAL   AND  PREVENTIVE  MEASURES. 

A  jiumber  of  remedial  and  preventive  measures  may  be  sugj^estcd 
from  observation  and  experience.  Experiments  have  been  tried  on  a 
small  scale  in  various  parts  of  the  State  in  displacing  poisonous  phmts 
upon  the  range  by  the  use  of  aggressive  forage  plants,  such  as  smooth 
brome  gi-ass  and  blue  joint  {Agropyrum  occidental).  These  grasses 
grow  vigorously  upon  the  ranges  of  the  plains  and  mountains.  Natu- 
rally the  brome  grass  attains  a  much  greater  size  and  covers  the 
ground  more  completely  in  moist  than  in  dry  situations.  Judging 
from  the  present  outlook  in  Montana,  it  will  require  several  years  for 
the  brome  grass  to  form  a  sod  sufficiently  thick  to  displace  death 
camas,  larkspur,  or  loco  weeds.  The  brome  grass  starts  early  in  the 
spring  and  is  much  sought  for  by  sheep.  A  native  species  of  brome 
gi-ass  {Bromxis  marginatum)  is  rapidl}^  spreading  in  some  parts  of  the 
State,  especially  near  Augusta  and  in  the  Judith  Basin,  and  in  the 
former  locality  has  killed  out  a  few  timothy  meadows  and  entirely 
replaced  the  timothy.  Although  it  can  not  be  said  that  experiments 
have  so  far  demonstrated  the  possibility  of  driving  out  poisonous 
plants  by  this  method,  the  habit  of  starting  early  in  the  spring,  which 
is  characteristic  of  brome  grass,  is  veiy  useful,  since  desirable  fomgo 
is  thus  afforded  for  the  sheep  at  the  season  when  poisonous  plants  are 
most  often  eaten. 

It  Is  highly  desirable  that  herders  should  familiarize  themselves  with 
the  appeanince  of  the  more  important  poisonous  plants  in  all  their 
st^iges.  They  will  thus  be  enabled  to  recognize  such  plants  at  once, 
and  to  herd  sheep  and  other  stock  away  from  the  dangerous  areas.  A 
herder  who  is  familiar  with  the  appearance  of  poisonous  plants  should 
be  more  valuable  to  the  sheep  raiser,  for  the  reason  that  he  will  be  in 
a  position  to  avoid  many  serious  losses.  The  number  of  plants  which 
are  of  great  economic  importance  from  their  poisonous  principles  is 
not  large,  and  many  of  them  are  already  thoroughly  known  by  the 
average  herder.  In  some  cases,  however,  great  confusion  prevails  as 
to  tiie  names  of  plants,  and  this  confusion  can  only  be  nvoided  by  care- 
ful study  of  the  characters  of  the  plants.  It  would  seem  almost  iiiox- 
cusablc  to  confound  death  camas  and  the  wild  onion,  j^et  such  has  been 
the  case  for  a  number  of  yeai^s  over  a  large  portion  of  the  State.  In 
some  localities  lupines  are  known  as  loco  weeds  or  larkspurs  indiffer- 
ently, and  vice  versa. 

On  some  jx)rtions  of  the  range  where  death  camas  grows  very 
abundantly  it  will  probably  be  found  necessarj'  to  abandon  certain 
areas  during  the  spring  months.  Later  in  the  season,  as  already  indi- 
catcul,  the  death  camas  dries  up  and  offers  no  tempting  forage  to  stock. 

The  possibility  of  eradicating  a  poisonous  plant  by  digging  mani- 
festly depends  almost  entirely  upon  the  extent  of  its  distribution.     In 
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06  ease  of  the  tall  IjirkHpur,  which  Uh;Lmlly(Xvur>i  in  well-riffiaed  areas, 
'the  phmt  might  be  dug  up  at  a  nioderate  exp4?iHliture.  The  water 
hemlock  also  occurs  in  well-detined  localities  along  streams  and  irriga- 
tion ditchf'.s.  and  njiglvt  be  exti^rminated  in  the  .same  manTier.  8iich 
plants  as  tlie  loco  weeds,  death  camas,  and  purple  larkispur,  however, 
grow  in  too  great  a  variety  of  situations  and  in  too  gvesit  quantity  to 
l»e  extenBinated  in  thin  manner.  Even  cultivation  of  such  areas  can  nctt 
be  recommended,  since  ordinarily  diliiculty  would  be  experienced  in 
getting  waier  upon  the  land  in  sufficient  quantity  to  irrigsite,  and  no 
cultivated  crops  cmild  therefore  be  niised. 

In  the  treatment  of  poisoned  animab  serious  mistakes  are  often  com- 
mitted by  herders  and  cowboys.  It  is  frequently  assume<l  that  poisoned 
animals  must  l>e  kept  moving  under  all  circumstances.  Thi.4  may  possi- 
bly l>e  beneficial  in  i>oisoning  o^  a  narcotic  nature,  where  the  animals 
l>ecome  stupefied.  In  all  cases,  however,  where  unusual  excitement  is 
J  manifested,  the  animal  should  bf  left  entirely  to  itself,  without  any  addi- 

3iial  cause  of  fright  or  excitement.    The  inevitable  result  of  ail  unnec- 
iry  stimulation  of  animals  which  are  poisoned  upon  the  range  is  to 

scaggerate  the  effects  of  the  poison  and  to  liasten  a  fatal  result.     In  \^Qn- 

*eruU  therefore,  it  would  seem  advisable  to  allow  animals  to  lie  down,  or  to 

move  about  at  will,  without  any  interference.     The  iDJurioiis  effects  of 

.tirging  shef^p  f(»rward,  when  sutferlng  fnjDi  larkspur  poisoning,  have 

ilready  been  descriljed  by  the  wribn-  in  Montana  Experiment  Station 

bulletin  No.  15.  Sheep  herders  and  cowboys  have  resorted  at  once  to 
bleeding  in  all  cases  of  poisoning  of  animals.  DitTerent  placi'-*  for 
)leeding,  which  are  supposed  to  have  more  beneficial  elfects  tlian  any 
ather  are  the  root  of  the  tail,  the  eiir,  the  inside  of  the  lips,  or  the  roof 
'of  the  mouth.  Bleeding  at  one  or  the  other  of  these  places  is  claimed  to 
be  almost  uniformly  efficacious.  With  regard  to  this  practice,  it  is 
obvious  that  it  will  have  a  good  or  bad  effect  according  to  the  symptoins 
[)f  the  poisoned  suiimals.  If  the  poisonous  plants  whidi  have  been  eaten 
have  a  depressant  action  upon  the  heart  and  circulation,  the  lilood  pres- 
sure would  be  further  lowered  b}'  drawing  blood,  and  the  practice  should 

jt  be  indulged  in.  In  a  caae  of  poisoning,  where  the  chief  symptoms 
ire  increased  blood  pressure,  accompanied  l>y  cerebral  excitement  atid 
a  hard  pulse,  the  bleeding  might  have  a  good  effect. 

Melted  lard  or  fat  pork  is  frerpiently  administered  in  cases  of  plant 
poisoning,  esi>ecially  in  *'  bloat,-"  The.se  substances  have  a  laxative 
action  which  may  help  to  eliminate  the  unabsorbed  parts  of  the  stomach 
contents.  The  lard  may  hinder  the  absorption  of  the  poisonous 
substances  hy  the  formation  of  an  oily  coating  on  the  wall  of  the 
stciina^'h.  Drenches  of  baking  soda  (bicarbonate  of  soda) are  frequently 
fiven  in  cases  of  jjoisoni ng  where  an   unusual  amount  of  acid  in  the 

tomach  is  suspect^Kl.     Soda  often  has  a  good  effect  in  the  case  of  bloat 
from  eating  large  quantities  of  clover  or  alfalfa*     Vinegitr  is  another 
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much  used  popular  remedy  for  plant  poisoning.  It  is  admini3tered 
when  the  stomach  contents  are  believed  to  be  strongly  alkaline.  One 
stockman  stated  that  he  had  frequently  administered  both  soda  and 
vinegar  at  the  same  time  with  beneficial  results.  It  would  seem,  how- 
ever, that  these  substances  would  naturally  neutralize  one  anothm*  in 
the  stomach  cavity. 

During  the  season  of  1900  the  best  success  in  the  treatment  of  ani- 
mals poisoned  with  noxious  plants  was  obtained  from  the  use  of  per- 
manganate of  i)otash.  This  substance  is  well  known  as  an  antiseptic 
in  surgery,  as  well  as  for  internal  use.  Its  antiseptic  action  is  due  to 
its  great  oxidizing  power.  This  substance  was  used  in  cases  of  pois- 
oning for  the  pui*pose  of  destroying  such  portions  of  the  poisonous 
alkaloids  as  still  remained  in  the  stomach.  It  was  not  supposed  that 
permanganate  of  potash  would  exercise  any  noticeable  effect  as  a 
physiological  antidote  of  plant  poisons;  but  it  was  believed,  on  the 
other  hand,  that  the  pronounced  oxidizing  power  of  potassium  per- 
manganate would  destro}'^  plant  alkaloids  which  had  not  been  absorbed 
from  the  stomach,  and  thus  enable  the  animal  to  recover,  provided  a 
fatal  dose  of  the  poison  had  not  already  been  absorbed.  The  perman- 
ganate of  potash  was  administered  in  three  different  waj^s — as  a  drench, 
by  allowing  the  animals  to  drink  it,  and  as  a  direct  injection  through  the 
walls  of  the  stomach.  No  pronounced  advantage  was  noted  in  favor 
of  any  method.  The  drenching  would  perhaps  be  preferred  b}^  stock- 
men gencnilly  as  being  more  simple  and  convenient  of  application. 
The  action  of  the  potassium  pennanganate  is  perhaps  a  little  more 
direct  and  prompt,  if  a  solution  is  injected  directly  into  the  stomach  by 
means  of  a  syringe.  This  method,  however,  requires  a  little  more 
time  than  drenching,  and,  although  fairly  safe  in  the  hands  of  an  intel- 
ligent stockman,  is  not  so  simple  as  drenching. 

In  all  experiments  a  solution  was  used  containing  equal  weights  of 
potassium  pei-manganate  and  sulphate  of  aluminum.  The  latter  sub- 
stance was  added  for  the  purpose  of  counteracting  any  alkaline  reac- 
tion of  the  water  which  might  be  used  in  making  the  solution,  and 
for  increasing  the  oxidizing  action  of  the  potassium  permanganate. 
From  our  experiments  it  seems  desirable  to  recommend  that  from  5 
to  10  grains  of  each  of  these  compounds  be  dissolved  in  water  together 
and  given  as  a  drench  to  adult  sheep.  A  smaller  quantity  may  be 
given  to  young  lambs.  Hogs  will  take  the  same  dose  as  sheep,  horses 
from  ITi  to  20  grains,  and  cattle  from  30  to  50.  In  dissolving  these 
sui)stances  a  ([uantity  of  water  should  be  tiken,  which  is  most  conven- 
ient for  drenching  purposes,  usually  about  a  pint,  but  a  quart  or  even 
more  maybe  taken.  In  .cases  where  a  large  number  of  animals  are 
poisoned  at  once,  it  will  be  found  desirable  to  prepare  a  large  (quan- 
tity of  the  solution,  containing  a  thousand  or  more  doses,  dissolved  in 
water  in  such  proportions  that  a  convenient  quantity  of  the  water,  sa}" 
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pint,  will  contain  the  dosircd  HUioiint  of  the  potat^siiini  pt^riimn- 
j^nate.     This  suii^stunce    forms  slighth'  explosive  compounds  when 

ixcd  with  sirup  or  similar  organic  substances;  otherw^ise  no  et^pccial 
precuutinn  Im  t^>  be  observed  in  its  use*  When  administered  to  ani- 
mals it  fehould  all  be  in  solution,  since  the  pure  salt  would  irritatts  the 
mouth  cavity.  It  will  be  found  to  dissolve  much  more  mpidly  and 
surely  when  pulveri^^ed  before  mixinji^  with  water. 

The  sheep  is  easily  managed,  and  no  method  of  administering  rerae- 
ies  oflfers  any  noteworthy  ditiiculties.  Conveoience  and  mpidity  of 
application  are  the  chief  factors  in  detenu ining  what  method  shall  l*e 
adopted.  When  a  thousand  or  more  sheep  are  poisoned  simultane- 
ously, uo  remedy  b  practicable  which  rcrjuires  any  gi-eat  length  of 
ime  for  its  application,       Drenching    b,  perhaps,  the    most    rapid 

ethod  for  this  purpose,  and  long-necked  bottles  or  regular  drench- 
ing bottles   may  be  used.      In  drenching,  the  sheep  should  be  set 

pright,  and  care  should  be  exercised  that  the  solution  is  not  wasted. 

"ith  a  little  experience  the  drench   may  be  given   rapidh'   with   no 

nger  to  the  sheep.  In  c^ses  of  poiaoning,  w^here  the  throat  is  pam- 
yzed  and  the  animal  unable  to  swallow,  drenching  will  be  found  dan- 
;crous  or  impossible.  In  such  cases  the  solution  may  be  injected 
t*ctly  into  the  stomach  b\-  means  of  a  largo  syringe  and  trochar  and 

nula*     The  point  for  inserting  the  c^inula  should  be  the  same  as  that 

hich  is  adopted  for  '*  paunehiug-^*  in  eases  of  bloat. 


BLOATING    AND   ITS   REMEDY. 

Stockmen  are  usually  a<'quainted  with  the  serious  or  fatal  conse- 

|uences  of  bloating  in  cattle  and  sheep.     The  plants  which  most  fre- 

luently  cause  bloat  are  alfalfa  and  various  clovers^  but  ordinarily  only 

rhen  eaten  in  a  greer*  condition.     A  few  cases  are  reported,  however, 

(rom  eating  alfalfa  oi-  clover  hay.     It  is  usually  asserted  l>y  stockjucn 

that  the  liability  of  bloating  is  greater  w^hen  the  alfalfa  or  clover  is 

moist  with  rain  or  dew  or  after  a  slight  frost.     The  danger  of  bloat 

is  certainly  mu<h  greater  in  animals  which  arc  unaccustomed  to  this 

kind  of  forage,  and  gradually  disappears  after  feeding  upon  green 

^HAlfalfa  or  clover  for  a  long  time.     A  number  of  cattle  and  sheep  die 

^Bverj^  year  from  this  trouble,  w^hich  liecomes  quite  serious  at  times. 

^B?he  remedies  in  most  common  use  by  sheep  herders  and  cowboys  for 

^*j>reventing    the    fatal    effects    of    bloating   arc   doses    of    lard    and 

I      '^paunching.--     The  usual  instrument  for  making  the  incision  is  a 

^Bong  knife  with  a  blade  an  inch  or  more  in  width.     The  gases  which 

^^re  foiTued  in  the  stomach  are  thus  allowed  to  escape  and  the  pressure 

upon  the  internal  organs  is  relieved.     Many  stcn^kuien  prefer  to  use  a 

•A  ixsmnioii  plirase  among  stockmen  for  rumenotomy;  i.  e.,  the  opemdon  of  cut- 
:  into  the  firat  etomacb. 
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trochar  and  canula,  which  are  especially  designed  for  such  cases  and 
are  for  sale  by  dealers  in  veterinary  instrnments.  The  chief  advan- 
tage in  this  instrument  is  that  it  is  much  smaller  than  the  knife  and 
the  incision  heals  more  readily,  witiiout  liability  of  complications.  In 
incipient  bloat  the  administration  of  large  doses  of  soda  in  connection 
with  cathartics  may  render  this  operation  unnecessary.  Where  the 
stomach  becomes  so  extended  that  the  animal  can  not  walk,  it  becomes 
necessary  to  puncture  in  order  to  prevent  fatal  consequences.  The 
gas  pressure  within  the  first  stomach  may  in  some  cases  become  so 
great  as  to  interfere  with  respiration  and  the  action  of  the  heart,  or 
even  to  rupture  the  stomach  wall  and  diaphragm.  The  proper  place 
for  making  the  incision  may  be  described  as  being  the  point  upon  the 
left  side  of  the  body  equally  distant  from  the  last  rib,  the  angle  of 
the  hip  bone,  and  the  border  of  the  lumbar  vertebrae.  At  this  point 
the  wall  of  the  stomach  and  the  body  wall  are  in  close  proximity, 
which  renders  the  operation  simple  and  effective. 

MOST   IMI'ORTANT   POISONOUS   PLANTS   OF   MONTANA. 

Death  camas  {Zygadenus  venenosus)  (fig.  6). — ^This  is  a  smooth, 
simple-stemmed  perennial,  with  an  onion-like  bulb,  narrow  linear 
leaves,  and  a  short  terminal  cluster  of  greenish  yellow  flowers.  The 
plant  abounds  everywhere  in  Montana  in  moderately  moist  places  in 
open  ranges.  It  is  frequently  called  in  the  State  by  the  misleading 
name  of  ''  wild  onion  "  (fig.  6). 

The  death  camas  is  undoubtedh'  the  most  important  poisonous  plant 
in  the  early  spring  in  Montana.  It  is  found  in  every  county  of  the 
State  and  on  every  stock  range  which  the  writer  visited-  It  occurs  in 
great  abundance  in  the  localities  where  it  is  found,  and  starts  growing 
very  early  in  the  spring,  even  somewhat  in  advance  of  the  native 
gi'asses.  The  leaves  of  the  plant  are  narrow  and  resemble  grass 
leaves,  being  at  the  same  time  somewhat  thicker  and  more  succulent 
than  grass.  These  facts  combine  to  make  the  death  camas  a  dangerous 
enemy  to  stock.  The  preferred  location  in  which  this  plant  grows  is 
the  low,  shallow  coulee,  or  ravine.  It  does  not  grow  in  the  driest 
situations  on  the  level  plain  nor  in  swampy  localities.  In  Montana,  it 
grows  at  altitudes  varying  from  1,900  to  8,000  feet,  or  in  all  altitudes 
at  which  sheep  are  grazed.  A  sheep  may,  in  the  course  of  a  short 
time,  eat  a  sufficient  number  of  death  camas  plants  to  cause  death.  In 
collecting  the  material  for  feeding  experiments,  the  writer  dug  up  250 
death  camas  plants  in  the  course  of  a  half  hour,  and  it  may  be  ix)ssible 
for  a  sheep  to  collect  them  even  more  rapidly  where  the  plant  grows 
abundantly.  It  is  impossible  to  state  definitely  whether  the  aerial 
parts  of  the  plant  or  the  bulbs  cause  the  most  poisoning.  Feeding 
experiments  showed  conclusively  that  both  the  leaves  and  the  bulbs 
are  poisonous,  but  the  bulbs  could  not  be  obtained  by  sheep  or  other 
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sninmls  except  after  heavy  rainstorms,  when  the  ground  wni>  thor- 
oughly softened.  During  the  *seaaon  of  1900,  sheep  died  from  eating 
this  phiot  at  various  dates  in  the  months  uf  May  and  June.  The 
earliest  date  at  whirli  nheep  were  poisoned  by  thiH  plant  was  April  25. 
From  note:>  made  in  the  field  it  appears  that  636  t^hcep  died  durinr;  the 
present  season  from 

f  eating  death  canias, 
while  the  total  num- 
\x*v  poisoned  b}'  this 
plant  was  3,tm0, 
Thirt  givers  a  death 
rate  of  21  per  cent 
The  death  I'ate,  how- 
ever, may  bo  some- 
what higher  or  lower 
than  thii*  figure,  .since 
the  figures  as  given 
are  based  on  the 
adult  8heep,  and  do 
not  include  fatalities 
among  lambs.  A 
great  variation  in 
the  death  rate  wius 
obseiTed  in  different 
band.s  of  sheep,  and 
depended  apparently 
upon  the  amount  of 
poison  whieh  they 
had   receiveil.      The 

^death  rate  varied 
from  ii  to  4n  per  cent 
in  different  bands. 

On  ilay  21  the 
writer  i?ecured  two 
bealtliy  sheep  in  a 
corral  and  fed  them 
30  plautH  of  death 
caimi.s  without  the 
bulb  and  20  with  tJie  bulb,  respectively.  After  one  hour  6;y'Uiptoma 
of  poisoning  l>egjxn  to  be  manifested,  which  were  identiral  with  tho.se 
previou-sl}^  oUserved  in  the  field  a.s  duo  to  eating  death  cmnaM  under 
natuml  eonditions.  lioth  tbe^e  bhcep  were  seriously  poisoned  and 
re4|uired  three  days  for  a  complete  recovery  from  the  efTect  of  the 
poison.  On  June  8,  two  other  ^het^p  w^ere  fed  each  40  death  camas 
planti^  with  the  bulhti.    The  «ame  ^y mptomi>  were  manif edited  i n  u  vi*.)lent 


Fig.  6.— Denth  eumaa  (Zygadentit9cneiumi§), 
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form,  and  both  sheep  died  after  five  and  six  hours,  respectively.  The 
plants  which  were  used  in  these  feeding  experiments  were  in  full  flower. 
From  these  experiments  it  would  appear  that  the  fatal  dose  of  death 
camas  for  sheep  is  between  one-half  and  1  poimd. 

The  remedies  which  were  tried  in  the  cases  of  death  camas  poison- 
ing^ included  hypodermic  injections  of  strychnine  in  one-twentieth, 
one-tenth,  and  one-fifth  grain  doses,  hypodermic  injections  of  atropine 

in  one-sixtieth  and  one- 
thirtieth  grain  doses,  and 
solutions  of  potassium 
permanganate  made  as 
previously  described. 
The  potassium  perman- 
ganate was  given  in 
4r-grain  doses  as  a  drench 
and  by  means  of  direct  in- 
jection through  the  body 
wall  into  the  stomach. 
In  a  few  cases  the  sheep 
were  allowed  to  drink  the 
solution. 

The  first  experiments 
with  these  remedies  were 
made  on  May  15,  1900, 
on  a  range  near  Great 
FalL;.  A  luunber  of  sheep 
had  been  poisoned  with 
death  camas  two  days  pre- 
viously. A  niunbcr  of 
the  most  severe  cases  had 
been  sepaiTited  in  a  cov- 
ered shed.  The  sheoi) 
were  lying  upon  the  side 
in  a  condition  of  com- 
plete imiulysis  charac- 
teristic of  the  last  stiiges 
of  poisoning  by  this  plant.  Five  of  them  were  given  hypodermic 
injections  of  strychnine,  5  others  similar  injections  of  atropine,  another 
5  solutions  of  iK)tassium  permanganate,  and  the  remaining  5  were  left 
without  treatment.  All  these  sheep  w^ere  examined  three  hours  Inter, 
v/hcn  it  was  found  that  those  which  had  received  potassium  perman- 
ganate were  in  a  much-improved  condition  and  able  to  walk.  Tlie 
broalhing  was  much  improved  and  regurgitation  through  the  mouth 
and  nostrils  had  ceased.  The  sheep  which  were  treated  with  strych- 
nine were  slightly  improved.     They  could  not  stand,  however,  even 


Fio.  C— Wild  onion. 
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^oen  placed  in  that  position.     Of  the  ,sheep  which  were  treated  with 
tropiue,  2  had  died  and  the  other  8  were  not  iniprovcd  in  their  eon- 
Ktion.     All  of  the  untreated  jsheep,  all  those  which  were  treated  with 
atropine,  and  a!l  hut  1  of  those  which  were  treated  with  stryehnine 
lied,  while  the  5  sheep  which  received  the  potassium  perinan^anato 
ude  a  complete  recovery.     These  results  indicate  a  very  beneficial 
ction   of  pptjis^ium  perninnganate  in  cases  of  poisoning  from  death 
MUfts*     It  appeal's  also  that  the  physiological  action  of  potassium  per- 
[langanate  is  to  some  extent  antagonistic  to  that  of  death  camas.     Evi- 
iently  it.^  chemical  action  brings  about  a  prompt  destruction  of  the 
:»isonous  principk\s  of  this  plant;  otherwise  it  would  be  imp<issible 
account  for  the  rapid  improvement  and  recovery  of  sheep  after 
iving  exhibited  unniistakal>Ie  symptoms  of  fatal  doses  of  the  plant. 
At  subsequent  dates  in  the  month  of  May  potassium  permaitga- 
Eite  was  admtnisti^red  to  15  adult  sheep  and  20  lambs  which   had 
i:*en  jxiisoned   by  death   camas,   with  decidedly   beneticial  ctlect    in 
Jl  cases.     Lambs  from  two  weeks  to  one  month  old,  and  which  had  not 
lien  any  grass,  received  direct  injections  of  this  substixnce  into  the 
miach  without  any  harmful  results  and  with  signs  of  relief  from  the 
Effect  of  the  death  camtus. 
The  symptoms  of  poisoning  from  death  camas  as  observed  in  a  large 
^■Siumbpr  of  (»ases  were  rather  uniform,  and  the  following  description 
^Kbould  enable  any  sheep  raiser  to  recognize  them,     A  certain  uncasi- 
^■1889  and  irregularity  in  the  movements  of  the  sheep  are  the  tirst  signs 
^Kf  poison.     These   irregularities  l>eeomo  more  pronounct^d  and  are 
^ft<"companied  by  spasms  and  nipid  breathing.     8heep  become  excited 
under  the  influence  of  the  poison,  but  do  not  exhibit  the  condition  of 
frenzy.    It  w^as  observed  that  ew^es  were  able  to  recognize  their  Iambs 
^—Until  within  a  few  minutes  before  death.     The  later  symptoms  are 
^Bbose  of  complete  muscular  paralysis,  combined  with  a  rapid,  shallow 
breathing  and  a  frequent,  weak  pulse.     The  duration  of  the  differi'nt 
symptoms  varies  according  to  the  amount  of  the  plant  which  the  sheep 
eaten.     When  large  quantities  are  eaten  the  symptoms  succeed 
[>ne  another  nipidly,  the  spasms  and  labored  breathing  are  n^ry  notice- 
able, and  death  results  in  from  one  to  three  hours.     In  other  cases 
like  those  already  described  the  sheep  remain  in  a  condition  of  com- 
plete jmnilysis  for  a  period  of  twfMity-four  to  forty -eight  hours.     In 
3uch  cases  the  breathing  was  so  shallow  as  to  be  scarcely  perceivable, 
small  percentage  of  sheep  recover  after  being  in  this  condition  for 
few  hours,  but  very  few  ever  recover  after  lieing   paralyzed  for 
twenty -four   hours.      Postmortem    examinations   made    on    40  sheep 
^hich  had  died  from  eating  death   canias  show^ed  the   lungs  in  aU 
astances  to  be  filled  with  blood.     There  were  no  changes  in  the  brain 
^nd  no  marked  cougestiort,  except  in  a  few^  cases  of  long  dumtion. 
adult  sheep  the  effect  up<7n  the  digestive  organs  was  not  marked. 
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There  was  also  an  increased  amount  of  saliva  and  regurgitation 
through  the  mouth  and  nostrils.  In  lambs  these  symptoms  were 
present  with  the  addition  of  pronounced  digestive  disturbances. 

A  majority  of  sheep  which  were  poisoned  from  death  caraas,  as  is 
the  case  with  other  poisonous  plants,  were  yearlings  and  2-year-olds. 
It  is  possible  that  more  fixed  and  settled  habits  of  feeding  are  formed 
as  the  animals  grow  olden  There  was  no  indication  th^t  ewes  with 
lambs  at  their  side  were  any  more  apt  to  eat  death  camas  than  were 
dr^'  sheep. 

It  is  frequently  observed  in  the  study  of  stock  poisoning  that  a  great 
variation  prevails  in  the  time  when  the  first  symptoms  of  poisoning 
develop.  The  only  explanation  for  this  fact  which  suggests  itself  is 
to  be  found  in  the  anatomy  of  iiiminants.  In  one  case  it  may  happen 
that  the  poisonous  substances  pass  into  the  fourth  stomach  and  are 
thus  absorbed  at  once,  while  in  another  case  poisonous  plants  may 
remain  in  the  first  stomach,  or  rumen,  with  a  mass  of  other  forage 
materiid  and  are  not  absorbed  until  after  some  hours.  Obviously, 
a  poisonous  plant  has  no  effect  upon  domestic  animals  until  absorp- 
tion takes  place,  and  the  variation  of  time  at  which  the  symptoms  are 
manifested  may  perhaps  be  explained  by  the  facts  to  which  attention 
has  just  l>een  called. 

The  evidence  establishing  the  poisonous  nature  of  death  camas  from 
oljservation  and  with  experiments  is  quite  conclusive.  Death  camas 
was  found  to  be  present  in  abundance  in  localities  w^here  poisoning 
occurred.  It  was  found  upon  examination  of  the  range  that  this  plant 
had  been  eaten  extensively.  Death  camas  was  found  in  large  quanti- 
ties in  the  stomachs  of  sheep  which  died  under  such  circumstances. 
Sheep  which  wei"c  seen  eating  the  plant  when  feeding  at  leisure  upon 
the  range  showed  within  a  few  hours  the  symptoms  of  poisoning  as 
previously  described.  Besides  this  evidence  obtained  under  natural 
conditions,  experimental  proof  was  secured  by  collecting  death  camas 
and  feeding  it  to  sheep.  During  extended  trips  over  different  parts 
of  the  State  many  localities  were  examined  where  it  was  stated  that 
poisoning  uniformly  occurred  if  sheep  were  allowed  to  range  there 
during  the  early  spring.  Death  camas  was  found  to  be  the  only  sus- 
pected plant  which  grew  in  abundance  in  all  such  localities. 

Tall  laukspuu  {Delphinium  glaucum)  (PL  XX). — This  is  the  com- 
mon tall  larkspur  of  Montana,  often  erroneously  called  aconite.  It  is 
a  simple- stemmed  perennial,  3  to  0  feet  in  height,  smooth  throughout, 
and  covered  during  its  earlier  stages  with  a  whitish  coating.  The  basal 
leaves  are  long  stemmed  and  form  tufts  which  attain  the  height  of  a 
foot  or  more  by  the  1st  of  June.  These  lower  loaves  resemble  those 
of  the  wild  geranium,  being  circular  in  outline  and  divided  into  a 
number  of  broad  segments.  The  upper-stem  leaves  become  gradually 
narrower  with  narrowing  lance-like  segments.     The  flowers  are  numcr- 
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ons,  puile  blue,  and  in  a  long:  tLTminal  rH'-enie.  The  tiill  liuk?^pur  is 
moi»t  likely  to  be  nii^ritaken  for  the  wild  gcmniuin  daring  its  younger 
stages  before  flowering.  After  fluworin^  the  two  sj>e»'ie.s  are  readily 
distinguished.  A  little  exporienee,  however,  during  which  special 
attention  18  devoted  to  tlie  leaf  characterjs  of  the  two  plants,  w  ill  enable 
anyone  to  note  the  differcnees,  even  at  a  considerable  distance.  The 
leaves  of  the  gcnmiuni  ure  iilwayy  somewhat  hair}%  while  those  of  the 
larki»pur  are  smooth. 

The  preferred  ha  In  tat  of  the  tall  larkspur  ib  in  modenitely  moist 
^■iliaded  local itie^j,  especially  on  foothills  and  along  the  mountain  sides. 
^■l  occui-8  in  valleys  and  up  to  an  altitude  of  H,tH>i>  feet.  At  the  higher 
^Hdtitudes  flowei^  are  often  darker  blue  m  color  and  the  height  of  the 

plant  is  somewhat  le?;^- 

^_    Attention  has  already  been  tmlled  to  the  possibility  of  eradicating 

^|^lsonou8  plants  by  digging.     This  method  in  especially  applii^ible  to 

the  tall  lark^spur.     To  illustnite  tliis  jKiint,  it  may  be  well  to  describe 

briefly  the  conditions  in  the  lower  Gallatin  Basin,  where  cattle  have 

been  allowed  to  graze  evvn^  Hea^on  for  a  number  of  5*ears.     A  few 

^■toimak  are  poisoned  ever}'  year  by  eating  the  tJill  larkspur.     lu  l?si*8 

pVhe  low  amounted  to  -tU  cattle,  while  ordinarily  the  losses  are  much 

8]iimUer.     In  thii*  bai*in  the*  larkspur  is  almost  entirely  confined  ttJ  a  few 

teeHs  of  small  size.     It  Is  believed  that  a  month's  work  for  one  man 
Lth  a  weed  digger,  designed  for  cutting  olf  the  roots  at  a  short  dis- 
tance lx*low  the  ground,  would  exterminate  the  plant     The  exp*m.se 
rf  this  labor  would  not  exce«*d  the  value  of  tW'O  cattle,  and  this  number 
le4^s  than  the  avei-age  annual  lowss  from  the  tall  brkspur  on  this  range. 
Similar  conditions  were  noted  in  the  vicinity  of  Deerlodge,  Red  Lodge, 
Ind  Bigtimber. 
All  case«  of  poisoning  from  this  plant  observed  in  Montana  during 
lie  seaj^n  of  lUCMJ,  as  well  as  in  previous  years,  have  been  among  cat- 
ie.     Apparently  it  is  not  cutcn  by  sheep,  partly  for  the  reason  that 
lie  pbuit  is  too  coai'sc  by  the  time  the  sheep  are  driven  to  the  summer 
Stockmen  occasionally  claim  that  horses  and  cattle  may  eat 
be  plant  in  considendde  quantities  with  impunity,  and  the  observa- 
ions  already  made  on  the  tall  larkspur  tjulicati^  a  cnnsidei-alile  variation 
in  ltd  poisonous  properties  at  different  stages  of  growth.     Appai^entlj^ 
ae  plant  is  uniformly  dangei'ous  or  fatal  when  eaten  in  larg*?  q  nan  ti- 
les in  its  earlier  stages  and  up  to  the  time  of  flowering.     The  r(K>t 
lystem  of  the  tall  larkspur  is  extensive  and  the  roots  are  probably 
*ver  ejiten  by  stock 

The  only  remedy  witli  which  experiments  have  been  made  by  tho 

rriter  ia  treating  stock  poisoned  by  this  plant  is  potassium  permanga- 

b drench*    Thi^  substance,  combined  with  sulphate  of  ulumiTmiu, 

en  in  doses  of  25  grains  to  4  cattle,  and  all  of  these  animals 

recovered.     The  remedy  was  given  dunng  the  tii*st  stagt^  of  poisoning 
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and  before  it  was  possible  to  determine  whether  or  not  the  cattle  had 
eaten  a  fatal  quantity  of  the  larkspur.  However,  3  of  the  cattle,  which 
were  poisoned  at  the  same  time  and  were  not  treated,  died  within  about 
six  houi^s  after  the  first  appearance  of  the  symptoms. 

The  symptoms  of  poisoning  by  this  plant  generally  are  the  same  as 
from  an  overdose  of  aconite.  There  is  a  more  or  less  pronounced 
stiffness,  accompanied  by  straddling  and  irregularity  in  gait.  These 
symptoms  increase  in  seventy  until  locomotion  becomes  impossible  and 
the  animal  falls  to  the  ground.  If  subsequently  excited,  the  animals 
may  suffer  from  severe  muscular  spasms.  The  special  senses  are  sel- 
dom affected,  and  slightly  increased  salivation  is  noted  in  some  cases, 
though  the  symptom  is  nev^er  so  marked  as  in  poisoning  from  death 
camas.  The  animal  is  finally  attacked  with  violent  convulsions,  in 
which  it  dies.  In  this  respect,  also,  the  symptoms  differ  from  those  of 
death  camas  poisoning,  which  latter  are  generally  quite  without  spasms. 
The  digestive  functions  are  not  noticeably  affected  by  larkspur  poison- 
ing. The  temperature  may  be  slightly  lowered  at  first,  and  duiing  the 
later  stages  the  pulse  and  breathing  become  rapid. 

Observations  thus  far  made  indicate  the  advisability  of  administer- 
ing potassium  permanganate  and  sulphate  of  aluminum  at  once,  as 
recommended  for  death  camas  poisoning.  For  counteracting  the  phys- 
iological effects  of  larkspur,  atropine  in  hypodermic  doses  of  one-half 
to  1  grain  for  cattle  and  horses  will  give  good  results.  Alcohol  and 
other  stimulants  may  be  administered. 

The  most  effective  preventive  measure  consists  in  determining  the 
exact  distribution  of  this  plant  upon  the  range  and  herding  stock  away 
from  the  dangerous  areas  during  the  spring  and  early  summer. 

PuiiPLE  LARKSPUR  {Delphinium  hicolor)  (PI.  XXI). — This  plant  is 
a  slightly  hairy,  tuberous-rooted  perennial,  1  to  2  feet  in  height,  with 
a  cluster  of  divided,  long-stemmed  root  leaves,  and  dark  purple  flow- 
ers, which  appear  from  May  to  Au^^ust,  according  to  the  altitude. 
The  purple  larkspur  is  common  throughout  Montana  on  moderately 
moist  foothills  and  mountain  ranges  at  all  elevations  up  to  10,500  fQct, 
Its  distribution  is  much  more  general  and  extensive  than  that  of  the  tall 
larkspur.  In  the  majority  of  localities  where  it  grows,  it  would  seem, 
therefore,  impossible  to  exterminate  it  by  digging  or  other  practicable 
methods.  The  purple  larkspur  often  occurs  abundantly  together 
with  death  camas,  and  its  habitat  in  general  seems  to  be  practically 
the  siiinc  as  death  camas.  Neither  the  purple  larkspur  nor  the  death 
camas  grows  abundantly  in  localities  which  are  far  removed  from  foot- 
hills and  mountains.  The  first  green  leaves  appear  during  the  latter 
part  of  April  and  the  earliest  flowers  are  observable  about  the  firat  of 
May.  A  greut  variety  of  opinion  prevails  with  respect  to  the  jwison- 
ous  character  of  this  plant,  some  stockmen  claiming  that  it  is  uni- 
formly poisonous  and  othera  believing  that  it  may  at  times  be  eaten 
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iriipiinttv.  The  PvidniK-e  olit^iincd  hy  the  writer  m  a  hash  for 
^Bulletin  la  of  the  Jlont^um  Station,  is  believed  tu  be  condusivf^  in  prov- 
ing that  th*»  plant  is  poisonous  for  sheep  in  ita  early  stages.  The  plant 
wa.s  called  JMphuuHia  mefiztrsit,  but  recent  tiyst-ematie  work  on  lark- 
spurs indicated  tliat  this  specicK  is  />.  hico/or.  Former  experiments  by 
Dr.  S.  B.  Nelson,  of  the  Washington  Station,  indicated  that  the  true 
//.  tneiizitjxU  in  the  fiu\v<*ring  stage  was  not  poisf^nous.  The  apparent 
j^discrepancy  of  results  is  perhiips  explained  by  the  dilfererice  in  species 
Ind  the  difference  in  uiRgOi  of  growth  of  the  plant  with  which  experi- 
ments were  made. 

R    During  some  seasons  the  purple  larkspur  causes  extciisive  losses  of 
beep  and  calves  in  Montana.     Cattle  and  horses  eat  it  less  frequently. 
Ls  already  noted,  a  great  variation  exists  in  the  appetite  of  animals 
with  regard  to  |xnsonous  plants,  and  it  is  noteworthy  that  in  the  sea>fon 
of  lOOO  the  purple  lurksiiur  was  eat^^n  very  sparingly.     Conclusive 
evidence  against  the  plant  wris  obtained  only  in  one  locality,  and  thiis 
long  calves  in  the  Flathead  Valley.     The  symptoms  of  ixusoniug  in 
bese  two  cases  were  similar  to  those  already  outlined  for  poisoning 
by  the  tall  larkspur  in  rattle,  with  the  exception  of  a  slight  Idoating 
observed  in  the  ciUves.     Respiration  and  pulse  were  very  rapid,  the 
Jy  tempei-aturc  wiis  slightly  lowered,  and  a  profuse  sweating  was 
observed*     Death  occurred  about  four  hours  after  the  appeanince  of 
the  first  symptoms.     In  general,   the  symptoms  of  poisoning  from 
>un>lG  larkspur  closely  resemble  those  produced  by  tall  larkspur,  and 
ire  distinguished  from  those  of  death  canias  by  the  absence  of  any 
L'gurgitation,  which  is  cliaracteristic  of  death  camas  poisoning,  and 
»y  the  presence  of  violent  spasms,  which  are  usually  absent  in  pois(.)n- 
big  from  death  caioas. 

Pin  treating  animals  poisoned  l»y  this  plant  it  is  recommended  that 
be  same  remedies  be  applied  which  were  suggested  in  poisoning  b^- 
he  tail  larkspur.  In  the  writer's  previous  experience  with  this  plant, 
tropine  was  found  to  be  effective  in  counteracting  the  depressant 
ction  of  the  larkspur. 
Western  w*ateu  ukmijoi^k  (Cit^ita  ocTki*Htah*.s)  (PI.  XXII).- -This 
Ripecies  is  a  smooth  perennial,  ii  to  5  feet  high,  with  8  to  10  elongated 
leshy  roots  clustered  at  the  base  of  an  ascending  axis  3  to  5  inches 
ong,  wM*th  tw^ice  decompound  leaves  and  narrow  sernite  leaflets  2  or  3 
nches  in  length,  and  flat-topped  clusters  with  greenish  wdiite  tlowei*s. 
This  plant  is  commonly  known  in  Montana  as  wild  parsnip,  although 
a  number  of  other  plants  have  also  received  the  same  name  in  the 
^-Btate,  It  is  generally  distributed  along  the  kuiks  of  streams,  irriga- 
^Kon  ditches,  and  marshy  localities  in  the  vicinity  of  jKinds.  The  com- 
mon ruxme  'Svild  parsnip*'  has  apparently  given  rise  to  n  mistaken 
lotion  that  this  plant  is  identieid  with  the  i'omuion  parsnip  of  the  gar- 
|en,  having  established  itself  outside  of  cultivation.     The  two  plants 
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should  be  readily  distinguished,  the  flowers  of  the  garden  parsnip 
being  yellow,  while  those  of  water  hemlock  are  white;  the  latter  is 
also  a  much  slenderer  and  less  leafy  plant  than  the  former. 

During  the  season  of  1900  conclusive  evidence  was  obtained  that  36 
cattle  were  poisoned  from  eating  this  plant,  and  of  these  30  died. 
About  105  sheep  were  poisoned  by  it  during  the  same  year,  80  of  which 
died.  The  mortality  was,  therefore,  quite  high,  being  76  per  cent  for 
sheep  and  87  per  cent  with  cattle.  The  roots  of  this  plant  are  occa- 
sionally eaten  by  man,  usually  with  fatal  results.  During  the  season 
of  1900,  in  Montana,  there  were  5  eases  of  poisoning  of  hiunan  beings 
f  i*om  eating  this  plant,  resulting  in  4  deaths. 

The  water  hemlock,  as  already  indicated,  grows  in  wet  places,  and, 
except  whei*e  grasses  have  formed  a  tough  sod,  the  roots  may  be  easily 
pulled  up  by  the  stem.  It  was  not  determined  to  what  extent  the 
roots  are  eaten  by  stock  when  pulled  up  in  connection  with  the  stem. 
In  the  case  of  sheep  poisoning  it  was  observed  that  the  roots  had  been 
eaten  and  they  were  found  in  the  stomach  of  the  sheep.  In  other 
cases  an  examination  of  the  place  where  the  poisoning  had  occurred 
showed  that  some  of  the  plants  had  been  pulled  with  the  roots  attached 
and  the  latter  left  lying  on  the  ground  or  that  the  plants  had  been 
eaten  off  without  disturbing  the  roots.  Observations  in  the  field, 
which  were  confirmed  by  lalwrator}'  experiments,  showed  tliat  during 
tile  early  stages  of  growth  the  leaves  and  stems  of  the  water  hemlock, 
including  the  basal  portion,  contain  sufficient  poison  to  produce  death. 
The  roots  are  generally  known  to  contain  a  virulent  poison. 

The  remedies  which  were  tried  in  cases  of  poisoning  by  water  hem- 
lock include  morphine  and  chloral  hydrate,  combined  in  a  few  cases 
with  emptying  of  the  stomach  by  means  of  paunching  and  the  use  of 
cathai-tics.  Potassium  permanganate  was  not  tried  in  any  case,  for  the 
reason  that  the  violent  physiological  effects  of  the  poison  were  already 
manifested  and  it  seemed  necessary  to  counteract  these  symptoms. 
Morphine  in  one-fourth  grain  doses  was  given  hypodermically  to  2 
sheep  at  intervals  of  five  minutes.  No  decided  effects  of  the  morphine 
were  noted  until  after  the  third  dose,  when  the  sheep  became  calmer. 
After  receiving  five  doses  both  sheep  la\'  down  in  an  apparently  stupe- 
fied condition,  in  which  they  remained  for  several  hours.  These  sheep 
recovered  af U^r  showing  the  effects  of  the  poison  for  four  or  five  days. 
An  experiment  was  tried  with  chloral  hydrate,  during  which  1  sheep 
was  givei^  one-half  ounc/C  in  three  equal  doses  at  intervals  of  ten  min- 
utes. The  effect  of  this  substance  was  not  so  immediate,  but  seemed  to 
1x5  otherwise  very  si'nilar  to  that  of  morphine.  The  sheep  passed  into 
a  stupor  from  which  it  emerged  after  two  hours.  No  further  violent 
symptoLis  were  manifested,  but  the  animal  did  not  recover  its  appe- 
tite, and  finally  died  after  three  days.  In  another  case  where  10  cows 
were  poisoned  with  water  hemlock  one  cow  was  seen  when  the  fii*st 


SETEIfTKENTH   ANNUAL    BEPDET. 


Ill 


symptoms  of  poiHonint^  began  to  appear.  The  stomach  waj  at  once 
opened  at  tlie  point  where  the  ordinary  operation  of  '^^paunchin^'''  is 
performed  and  the  stomach  contents  removed.  Melted  lard  and  an 
enema  of  lukewarm  water  were  administered  without  the  addition  of 
direct  antidotes.  The  animal  recovered  after  ubont  two  day;^  without 
further  care. 

Water  hemlock  U  an  ej^tpecially  daasj^erou.^  phirit,  since  the  symptoms 
of  poisoiiing  are  so  violent  and  are  manifested  so  quickly*  It  Li  appar- 
ent that  where  several  hundred  aatmab  are  poitfoned  simultaneou.sly 
and  may  die,  as  sometimes  occurs,  within  fifteen  minutes,  great  ditB- 
cully  is  experienced  in  admini^iterint^  ev(*n  the  simplest  treatment  to 
fech  animal 

The  symptoms  of  p<ji^oninjg^  from  this  planf  are  sigfn.s  of  ucuto  pain 
with  attempts  to  run  away  in  any  direction  in  which  the  animal  hup* 
penH  to  get  started.  Cerebral  freozy,  accompanied  with  mastular 
Jf)a2:im8^  are  striking  features*  Respiration  i.-^  labored  and  irre^adnr, 
lUid  tlie  pube  hard  and  int^^rmittent.  Any  attempt  to  miuiipuUite  tlie 
animal  alwavH  resultij  in  increai^ing  the  mental  excitement  and  the  vio- 
lence  of  the  rnnviiL^ions.  In  some  ca^es  of  actual  poisoning  by  this 
plant  animab  died  within  iifteen  minutes  after  the  first  symptoms 
appeared.  In  other  tuses,  both  of  young  sheep  and  cattle,  the  animab^ 
lived  from  two  to  three  hours,  finally  dying  in  violent  H|)a.§m^. 

If  the  characteri.stic  symptoms  of  poi.soning  from  this  plant  have 
already  appeared,  chloral  hydrate  or  morphine  should  be  administered 
at  once.  If  it  is  K.*lievetl  tliat  a  coui*iderabIe  quantity  of  the  plant  still 
remains  in  the  stomach  imabsorbed,  a  drench  of  potassium  pcrmiin- 
ganate  should  be  administered  in  order  to  destroy  its  poisonous  prop- 
erty* A  few  cases  arc  reported  where  this  plant  seemed  to  cause 
pi)isi»ning  in  hay.  In  general^  it  is  advisable  to  remove  specimens  of 
water  hemlock  from  hay  before  feeding.  Since  this  plant  ordinarily 
has  a  limitiKl  distribution  ui  any  locality,  it  might  easily  be  eradicatrd 
by  digging,  especially  along  streams  mid  |x)nds  where  sheep  and  other 
animaLs  are  driven  for  water. 

White  loco  wkkd  (AmfjaUtttf  »pic*ttnf<)  (Pis.  XXIII,  XXIV),— This 
b  an  erect  tufted  perennial,  4  to  IS  inches  high,  with  pinnately  divided 
loaves  and  spikes  of  white  or  cream-colored  flowers,  shaped  like  those 
^of  the  pea,  The  pod  is  one-celled,  and  when  shaken  produces  a  rattling 
^Sound,  which  gives  the  plant  the  name  of  '''rattle  weed*'  in  some  locali- 
ties*  The  white  loco  weed  va  exoeedingly  common  throughout  Montana. 
It  occurs  most  abundantly  on  the  northern  slo|>es  t»f  fonthills  up  to  an 
altitude  of  about  ^y{)^X}  feet.  Its  preferred  habitat  is  for  the  most  part 
in  rtither  dry  situations.  The  habit  of  the  plant  varies  in  different 
parti* of  the  State,  In  frnme  localities  the  tlowers  are  pure  w^hite,  while 
in  others  they  are  dfx*idedly  yellow. 

The  loco  prohlem  has  been  an  imixfrtant  factur  with  stock  raisers 


4 


112  BUBEAU   OF   ANIMAL   INDUSTRY. 

for  a  number  of  years.  In  different  parts  of  the  country  different 
plants  are  considered  the  chief  offenders.  In  Colorado  the  plant  which 
is  most  ordinarily  known  as  loco  weed  is  Astragal^is  moUisdmua^  while 
in  Montana  the  species  already  named  is  perhaps  most  important;  but 
there  are  others  which  have  a  rather  wide  distribution  and  are  known 
to  produce  the  same  effects.  Among  these  may  be  mentioned  A. 
splendens  (PI.  XXV),  A,  lagopiut^  and  A.  lesseyL 

It  is  a  common  belief  among  a  number  of  stockmen  that  the  eating 
of  large  quantities  of  alkali  may  produce  a  locoed  condition.  There 
is  no  other  evidence,  however,  for  this  belief,  and  there  is  considerable 
evidence  to  disprove  it.  On  one  stock  range  which  was  visited  in  the 
season  of  1900,  the  loco  disease  had  prevailed  for  a  number  of  years, 
and  the  first  cases  were  observed  in  sheep  which  were  grazing  upon  a 
mountain  range  where  no  alkali  was  to  be  found  in  the  soil  or  water. 
The  white  loco  weed,  however,  grew  in  abundance,  and  sheep  ate 
it  in  large  quantities.  After  removing  this  band  of  sheep  to  a 
location  on  the  plains  where  all  the  water  was  strongly  alkaline  and 
where  the  loco  weed  grew  quite  sparingly,  a  great  improvement  was 
noted  in  the  sheep.  The  belief  is  gaining  ground  among  the  more 
intelligent  stockmen  that  the  failure  to  salt  the  sheep  regularly  may  in 
many  instances  be  the  cause  of  sheep  developing  a  perverted  appetite, 
which  is  manifested  by  eating  loco  weeds  to  the  exclusion  of  other 
more  suitable  forage. 

The  losses  caused  from  the  loco  disease  are  very  heavy  in  nearly  all 
the  Rocky  Mountain  States.  The  locoed  condition  is  so  commonly 
observed  among  sheep  and  horses  that  cases  are  not  reported,  and  it  is 
practically  impossible  to  learn  the  exact  extent  of  the  disease.  In  the 
Judith  Basin  one  prominent  stockman  was  nearly  ruined  financially  by 
the  prevalence  for  a  number  of  years  of  the  loco  habit  among  his 
sheep.  In  another  instance  the  raising  of  horses  was  abandoned  over 
a  large  tract  of  country  on  account  of  the  loco  weeds.  During  the 
season  of  1900  about  650  locoed  sheep  and  150  locoed  horses  were  seen 
during  the  writer's  field  work.  The  locoed  horses  were  all  in  one 
herd,  and  of  the  650  sheep,  500  were  in  one  band  and  150  in  another. 
These  numbers  represent  not  more  than  one-fourth  of  the  actual  cases. 
A  few  locoed  sheep  and  horses  were  to  be  seen  on  nearly  every  stock 
range. 

The  loco  disease  occurs  under  two  forms — an  acute  and  a  chronic. 
An  acute  case  of  loco  disease  was  observed  in  a  2-year-old  ewe  with 
a  lamb  at  her  side.  The  ewe  was  observed  eating  large  quantities  of 
white  loco  weed  on  May  22,  1900.  During  the  afternoon  of  the  same 
da}^  she  became  unmanageable,  and  the  lamb  was  badly  affected.  An 
examination  of  the  ewe  at  this  time  showed  that  she  was  completely 
blind  and  was  affected  with  dizziness.  She  walked  around  in  long 
circles  to  the  right,  and  after  a  short  period  remained  standing  for 
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a  few  nioment-s  in  a  .^^ort  of  stupor.  At  the  Iniginning  of  each  attack 
the  head  wa.s  elevated  and  drawn  to  the  right;  eyelids,  lips,  and  jawi* 
were  moved  mpidly.  Each  attaek  lasted  from  one  to  two  minutes, 
and  the  intervals  between  the  attaeks  la.sted  aliout  five  minute.^. 
The  second  day  the  atbieks  became  more  severe  and  of  longer  dura- 
tion, the  head  being  turned  more  deeidedly  to  the  right  and  the  animal 
sometimes  falling  upon  the  ground.  Simihir  symptoms,  accompanied 
by  digestive  disturbances,  were  manifested  liy  the  lamb  during  the 
second  day,  and  it  died  during  the  afternoon.  On  the  morning  of  the 
third  day  it  was  found  that  the  ewe  was  pushing  against  the  corral, 
and  had  apparently  been  in  that  po;.^iliun  during  the  greater  portion  of 
the  night  The  animal  then  began  to  whirl  around  to  the  right. 
Ijater  she  became  mialjle  to  stand,  and  the  spasumdic  movements  were 
largely  confined  to  the  K^gs»  On  the  morning  of  the  fourth  day  she 
died*  The  pupil  of  the  eye  was  at  no  time  dilated,  and  the  expression 
was  nearly  noniiab  The  pulse  was  at  first  very  irregular,  lait  on  the 
8€eond  day  be<  anu^  again  regular  and  of  norma!  frequency*  The  only 
remedy  which  was  tried  was  frequent  injections  of  one-quarter  grain 
doses  of  moi^hine,  but  this  w^as  without  effect.  Two  other  ewes  ate 
smaller  quantities  of  lo(*o  weed  at  the  same  time  and  were  similarly 
afTcct^d,  but  less  severely.  In  these  cases  morphine  was  tried  with 
bett4*r  success.  The  lambs,  however,  died  frt*m  the  poisonous  prop- 
erties (contained  in  the  milk  of  the  mother. 

The  general  syinptoms  of  loco  disease  are  quite  familiar  to  all  stock 
raisers.  Perhaps  the  most  characteristic  are  those  of  cerebnil  origin, 
and  are  show^n  in  peculiarities  of  gait  and  action,  which  may  1m* 
compared  to  a  drunken  condition.  The  bniin  disturbances  may  consist 
in  impuinnentof  the  special  senses  or  in  irregular  motor  impulses,  which 
produce  incoherent  mascularaction.  In  some  cases  the  animal  become!^ 
blind.  More  frequently  the  animal  makes  errors  in  judgment  of  the 
size  and  distance  of  objects.  These  visual  disturbances  are  oft-en  quite- 
ludicrous.  The  animal  often  takes  Hight  apparently  at  imaginary 
bjcctH,  or  at  objects  which  under  ordinaiy  circumstances  w^ould  cause 
tio  alarm.  Locoed  horses  are  somewhat  dangerous  for  driving  pur- 
poses on  account  of  their  tendency  to  run  away.  Huch  horses  are 
frequently  attacked  with  kicking  fits  without  any  apparent  cause.  The 
sense  of  hearing  is  often  aifected.and  the  response  to  sounds  is  irregu- 
lar and  out  of  proportion  to  the  vcdume  and  chararter  of  the  sound. 
Irregularities  in  muscidar  movements  of  sheep  may  assume  a  variety 
of  forms.  The  animal  may  sinqily  carry  its  head  in  an  extended  or 
otherwise  unnatunil  condition.  In  some  cases  the  back  is  arched. 
Trembling  is  a  chameteristic  symptom.  In  locoed  horses  a  great  diffi- 
culty is  sometiuu^s  experienced  in  persuading  them  to  go  backward. 
Locoed   sheep   are   exceedingly  dithcult   to   manage.     The    different 
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members  of  the  band  may  suddenly  take  a  notion  to  inin  away  in  dif- 
ferent directions,  with  the  result  that  it  is  almost  impossible  for  the 
herder  to  prevent  their  becoming  separated.  In  cattle  the  disease 
appears  to  be  rare,  although  symptoms,  so  far  as  observed,  are  essen- 
tially the  same  as  those  in  sheep  and  horses.  Occasionally  locoed  cat- 
tle manifest  dangerous  symptoms,  and  attack  men  and  other  animals. 
The  belief  is  quite  general  among  sheep  raisers  that  one  of  the  effects 
of  eating  locx>  weeds  is  an  elongation  and  loosening  of  the  teeth.  This 
symptom  is  ordinarily  mentioned  as  characteristic  of  the  locoed  condi- 
tion. Dr.  M.  E.  Knowles,  State  veterinarian  of  Montana,  suggested 
that  this  was  merely  the  natural  process  of  shedding  the  teeth,  which 
occurs  in  sheep  at  about  the  age  of  eighteen  months.  It  hardly  seems 
possible  that  the  loco  habit  would  cause  such  a  peculiar  phenomenon. 

In  chronic  cases  of  loco  the  animal  gradually  becomes  moi'e  ema- 
ciated and  crazy.  In  sheep  the  fleece  may  be  shed  in  patches  or  as 
a  whole.  The  animal  becomes  unable  to  care  for  itself,  and  is  apt  to 
fall  into  the  water  while  attempting  to  drink.  Fits  of  trembling  are 
of  frequent  occurrence,  and  the  animal  finally  dies  of  inadequate  nutri- 
tion and  total  exhaustion.  In  chronic  cases  of  loco  disease  in  horses 
the  animal  is  usually  left  to  its  own  resources  on  the  range.  During 
the  later  stages  it  may  remain  for  weeks  at  a  time  upon  a  small  area  of 
ground  without  taking  water.  The  writer  had  the  opportunity  of 
observing  a  number  of  such  cases  in  horses  that  were  almost  unable 
to  walk.  Under  such  circumstances  the  animals  seldom  or  never  lie 
down.  One  horse  which  was  seen  remained  for  a  period  of  two 
weeks,  in  1897,  upon  a  piece  of  ground  about  150  feet  square.  During 
this  time  the  horse  had  no  water. 

Numerous  autopsies  on  locoed  sheep  and  horses  revealed  conditions 
which,  though  fairly  uniform,  do  not  constitute  a  well-defined  series. 
A  slight  congestion  of  the  bmin  membmne^  was  observed  in  all  cases. 
The  lungs  and  heart  were  in  normal  condition.  Fatty  tissue  was  con- 
sidei-ably  reduced  in  quantity,  and  the  muscles  were  paler  in  color  than 
under  normal  conditions. 

The  most  serious  mistake  in  connection  with  loco  disease  is  made  in 
allowing  locoed  sheep  to  remain  with  the  rest  of  the  band.  The  loco 
habit  is  apparently  learned  by  imitation  of  locoed  animals,  and  so  long 
as  locoed  sheep  are  allowed  to  remain  with  other  sheep  the  loco  habit 
nipidly  spreads.  On  one  sheep  range  the  writer  found  500  locoed  sheep 
inonelnmd.  The  owner  of  this  band  stated  that  the  number  of  locoed 
sheep  in  the  Ivand  was  constantly  increasing,  and  that  at  the  sjime  time 
the  worst  cases  were  dying  from  time  to  time.  The  habit  of  eating 
loco  weeds  had  prevailed  on  this  range  for  two  years,  and  during  the 
winter  of  1«S91J  the  owner  had  lost  TOO  sheep  from  l(X'o  disease.  Another 
baud  of  sheep  belonging  to  a  neighboring  sheepman  accidentally  cmme  in 
contact  with  this  band  during  the  spring  of  1900.     In  the  early  part  of 


SEVENTEENTH    ANNUAL    BEPi^RT. 


115 


ilay  tbp  herder  of  this  stH'ond  band  reported  two  or  three  cases  of  UHx>ed 
I  shcpp  in  hLs  Imnd,  On  Juni*  25,  when  thi«  bwnJ  of  sheep  wa^  brought 
ito  the  shearing  shed,  the  niimber  of  locoed  ^heep  was  found  to  l>e 
liiicreaafHi  to  150,  In  another  part  of  the  State  an  experienced  sheep 
[raiser,  after  being  neiirly  ruined  tinjinciHlly  through  the  loco  disease, 
adopted  the  method  of  immediate  isoktioti  and  the  feeding  of  locoed 
iBheep  for  mutton.  His  .stock  was  replncod  with  .sheep  that  weiv  free 
'from  the  loco  habit,  and  the  trouble  bus  been  entirely  emdieatcd  from 
[his  range. 

No  sj^ecific  iTmedy  for  the  loco  disease  has  been  discovered,  and  in 

[  the  nature  of  the  ease  no  .such  remedy  is  likely  to  be  found.     In  the 

^present  ^tate  of  knowledge  concern  lug  the  subject  the  only  rational 

[treatment  to  be  recommended   is  that  of   confinement   and  feeding 

with  a  uutritioas  diet.     By  separating  the  locoed  sheep  at  once  from 

I  other  sheep  the  spreading  of  the  habit  mil  be  prevented,  and  the 

locoed  animals  may  be  fattened  and  thus  prevented  from  becoming  a 

total  loHS.     A  sheep  raiser  of  the  Yellowstone  Valley  in  the  fall  of 

lSy9  discovered  1,200  aises  of  loco  disease  among  hin  sheep.     These 

l^iUM}  were  immediately  separated  from  other  sheep  and  put  togetlier 

in  tJie  feeding  corral  along  with  1,000  other  locoed  sheep  which  were 

bought  from  other  ^heep  men.     These  fi,iiiH>  locoed  sheep  were  fed 

upon  alfalfa  and  roota  for  a  period  of  two  months.     At  the  expiration 

^uf  this  time  all  the  sheep,  with  the  exception  of  a!x>ut  50^  had  nppar- 

tently  made  a  complete  recovery  from  the  loco  disease,  and  were  in  a 

Lgo*»d  condition  for  market.     Nearly  all  of  the  oO  reimiining  were  sepa- 

inited  fmrn  the  band  oa  account  of  being  cripples.     Although  locoed 

hinimuls  may  readily  be  fattened  and  sold  for  mutton,  their  recovery 

[from  the  loco  habit  h  apparent  only,  and  is  due  to  their  inability  to 

[obtain  the  loco  w^eed.     Such  animals  when  allowed  to  run  upon  the 

[range  again  almost  invariably  return  to  their  old  habit  of  eating  Iik^o 

I  Weed,     AninmLs  ifvhich  have  once  l»eeu  locoed  are,  therefore,  unsuitable 

for  stocking  the  range. 

In  combating  the  loco  disease  the  most   mtional  methcxls  include 

Ualting  of  the  sheep  regularly ^  the  immediate  removal  of  locoed  sheep 

[from  the  band,  coutining  them  in  a  cormi,  and  feeding  them  upt)n  a 

nutritious  diet,     The^Muay  thus  be  fed  for  market  and  their  pcria- 

L Clous  habit  will  not  sprea^l  to  other  sheep.     In  the  case  of  lcH»ood 

lljorscs,  ati  apparent  i-ecovery  takes  place  if  they  are  iMinfined  in  a  eta- 

fhle  and  fed  on  ordinary  cultivated  forage  or  allow>?d  to  nin  in  pastures 

where  no  loco  weeds  are  found.     Such  horses  are  alw^ays  somew^hat 

dangerous  and  more  apt  t-o  run  away  or  l*ei*ome  unmanageable  than 

horses  which  have  not  become  ailected  with  this  disease. 

Lr PINKS  (Zujmnf^  /euff^/j/if/llnM  (Pis.  XX VT,  XXVll)  Z.  ti^:^r4erm^ 
L*  eymie\m)n — ^These  plants  are  cominonly  known  by  the  names  bhie 
pcii,  bine  bean,  and  wild  bean.     Tht^^'  are  ooarse,  silky  haired  fierennial 
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herbs,  with  bhie  flowers  arranged  in  conspicuous  teiininal  racemes, 
which  blossom  in  June  and  July,  with  long-stemmed  leaves  which  are 
divided  into  from  7  to  11  leaflets  radiating  from  a  common  point. 
The  fruit  is  a  hairy,  several-seeded  pod,  and  the  seeds  are  small  and 
somewhat  flattened.  The  three  species  above  mentioned  are  very 
similar  in  general  appearance  and  can  only  be  distinguished  by  the 
systematic  botanist. 

Lupines  are  gcnei-ally  distributed  throughout  Montana,  and  should 
be  readily  distinguishable  from  all  native  plants  on  account  of  the 
chai-acter  of  the  leaves  and  flower  clusters.  As  a  rule  these  plants  do 
not  occur  in  the  flat  river  bottoms.  They  occur  most  abundantly  on 
the  foothills  and  mountain  ranges  at  moderate  elevations.  In  many 
parts  of  the  State  lupines  are  so  abundant  in  such  locations  as  to  cover 
the  ground  completely  over  large  areas.  In  such  cases  the  lupines 
may  be  cut  for  hay,  and  several  thousand  tons  of  such  hay  arc  annually 
cut  in  Montana. 

During  the  season  of  1900  the  lupines  began  to  bloom  about  May  20, 
and  the  first  full  pods  were  collected  on  June  5.  Lupines  are  not  very 
extensively  eaten  by  sheep  during  the  spring  and  summer,  except 
when  they  arc  unusually  hungry  or  are  being  driven  from  one  range 
to  another.  laipines  are  more  often  eaten  by  sheep  in  summer  on  the 
mountain  sides  and  in  the  fall  and  early  winter  after  early  frosts  have 
oi)cned  the  pods  and  the  seeds  have  fallen  out.  Lupine  hay  (see  PI. 
XXVII)  is  greedily  eaten  by  all  kinds  of  stock  during  the  winter,  and 
large  (quantities  of  this  hay  have  been  fed  for  the  past  fifteen  or  twenty 
years.  Lupine  ha}^  is  cut  by  diflferent  stockmen  at  different  seasons. 
Whore  considerable  dependence  is  put  upon  wild  hay,  the  time  of 
haying  depends  upon  the  press  of  other  business.  It  therefore  hap- 
pens that  lupine  hay  is  cut  in  different  3cars  at  dates  ranging  from  the 
first  of  July  to  the  middle  of  September.  When  cut  during  the  first 
half  of  July,  the  newly  ripe  pods,  full  of  seeds,  are  secured  in  the  hay. 
Wher.,  however,  the  harvesting  of  lupine  hay  is  postponed  until 
September,  the  pods  become  ripe  and  split  open,  and  the  majority  of 
seeds  fall  out.  A  striking  variation  in  the  quantity  of  ^xkIs  containing 
seeds  is  noted  during  different  years.  During  seasons  in  which  May 
and  June  are  wet,  the  quantity  of  pods  is  usually  large.  When,  how- 
ov(»r,  these  months  are  dry,  only  a  few  pods  are  found  on  each  plant 
and  a  vast  majority  of  the  flowers  fail  to  be  fertilized. 

The  writer  has  frequently  observed  that  sheep  are  especially  fond  of 
the  ix>ds  of  various  leguminous  plants  tefore  they  become  mature  and 
while  they  are  still  in  a  succulent  condition.  In  some  parts  of  Mon- 
tana it  was  noticed  that  sheep  fed  extensively  on  the  pods  of  lupines 
and  other  legumes. 

The  first  cjise  of  poisoning  from  lupines  which  was  brought  to  the 
attention  of  the  writer  occurred  in  August,  1806.     A  band  of  sheep 
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jUc  beiii^  driven  froiu  one  mri^o  to  aiiothcn*,  in  a  hungry  condition, 
Tvns  allowed  to  feed  upon  an  areu  of  lupine^!  in  a  nearly  ripe  condition. 
Within  two  hours  the  sheep  nianife^sted  violent  t>yniptoms  of  poisoning, 
and  ultimately  100  out  of  the  band  of  2(Xi  died.  In  the  winter  of  181*7 
a  band  of  150  buekj*,  after  having-  been  fed  dni'insi'  the  winter  on  eidti- 
vated  hay,  were  given  a  liberal  quantity  of  lupine  hay  dnrincr  the 
afternoon.  About  three  hours  after  fi^ednjo:,  sy niptoni.s  of  poiwoninj,' 
develoi)ed.  The  sheep  were  found  to  be  in  a  frenzied  eonditioru  and 
90  of  them  died  during  the  night 

In  Auiyfust,  1S*,>8.  a  horse  <^ime  under  tlie  oKservation  of  the  writer 
two  hours  after  having  eaten  a  liberal  quantit}"  of  lupine  hay.  The 
aniiual  showed  the  uj^ual  symptoms  of  lupine  poisoning,  but  recovered 
after  a  period  of  about  three  days.  In  the  winter  of  1H97,  three 
2-year'old  colt^  were  fatiUy  poisoned  by  feeding  with  lupine  ha}'. 
The  animals  died  on  the  second  day  after  feeding. 

During  Octol>er,  1898,  about  2/KH}  sheep  died  in  various  parts  of 
Montana  as  a  result  of  eating  lupine  upon  the  range*  During  this 
season  the  seeds,  contrary  to  the  usual  occuri*ence,  had  been  retained 
until  after  heavy  frosts.  An  examination  of  the  stotuaeh  i*ontents  of 
the  poisoned  sheep  showed  that  in  all  cases  lupine  was  almost  the 
only  food  material.  Stems,  leaves,  and  pods  of  this  plant  were  idcn- 
titted  in  the  stoniaehs,  and  the  al»undan<*e  of  pods  and  seeds  was  espe* 
cially  striking.  Duriiig  the  winter  of  18*JS-1)0  more  than  3,*]<)0  sheep 
died  from  eating  lupine  hay  in  Montana.  This  number  of  deaths 
occurred  among  7jK)0  sheep  which  were  affected.  The  death  mte  was 
therefore  about  50  per  cent.  In  these  cases  the  kipiue  had  been  cut 
at  a  much  earlier  date  than  usual,  and  at  a  period  when  the  pods  were 
■full  of  nearly  ripe  seeds*  The  most  extensiv<?  losses  of  sheep  from 
feeding  lupine  hay  occurred  in  the  Judith  Basin*  At  one  ranch  on 
Sage  Creek  2  tons  of  lupine  hay  was  fed  to  a  band  of  2,000  sheep, 
with  the  result  that  7on  died  within  a  period  of  forty -eight  hours. 
In  order  to  determine  the  cause  of  the  pciisoning,  !ioO  pounds  of  the 
lupine  was  fed  to  50  sheep  from  another  band.  Some  of  these  sheep 
died  before  finishing  their  meal,  and,  altogether,  !i!S  died  within  a 
period  of  twer»ty-four  hours.  Similar  experiences  were  had  during 
the  same  winter  on  a  number  of  other  sheep  ranges.  In  the  Deer 
Lodge  Valley  an  experienced  sheep  raiser,  wlio  had  for  several  years 
fed  lupine  hay,  cut  a  portion  of  his  hay  during  the  tirst  half  of  July. 
Hajnng  was  then  interrupted  until  Septemlx^r,  when  the  rest  of  the 
lupine  was  cut,  and  the  stack  which  had  Ijem  begun  earlier  in  the 
season  was  conqjleted.  During  the  following  winter,  when  this 
hay  wa-s  fed,  the  lupine  which  wa^  cut  late  in  the  season  caused  no 
trouble.  The  tirst  feed,  however,  wliit^h  was  given  from  the  bottom 
of  the  stack  of  lupine,  which  was  cut  in  July,  caused  the  death  of 
about  700  t^hecp.     The  disj*^trous  result  of  allowing  sheep  whicli  ai*e 
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unacquainted  with  lupine  to  feed  where  this  plant  grows  in  abundance 
is  well  illustrated  bj  the  case  of  a  train  load  of  sheep  which  were 
unloaded  near  the  Mullen  Tunnel,  at  an  altitude  of  6,000  feet  The 
shipment  was  made  in  Jul}^,  and  the  sheep  were  unloaded  in  a  raven- 
ously hungry  condition.  Since  lupine  constituted  the  most  conspicu- 
ous forage  material  accessible  to  the  sheep,  they  ate  great  quantities 
of  the  pods  and  leaves.  Within  a  few  hours  a  large  number  of  sheep 
showed  signs  of  poisoning,  and  400  died. 

The  most  disastrous  case  of  sheep  poisoning  which  the  writer  hju5 
observed  in  Montana  occurred  on  June  28,  1900,  about  5  miles  west 
of  Livingston.  Two  bands  of  sheep,  each  numbering  3,000,  had 
recently  been  imported  from  Oregon  and  were  being  ''trailed"  west 
along  the  railroad  track.  The  two  bands  of  sheep  were  driven  over 
parallel  but  slightly  different  courses  during  the  day  and  arrived  at 
the  same  point  at  night.  One  band  came  in  contact  with  a  consider- 
able quantity  of  lupines  [Lupinus  cyanem)  in  a  ripe  condition  and  ate 
large  quantities  of  the  pods.  The  other  band  followed  a  course  by 
which  no  lupines  with  pods  could  be  obtained.  The  first  band  was 
driven  across  a  small  stream,  where  both  ^vere  watered,  and  after 
crossing  the  stream  found  and  ate  considerable  quantities  of  lupine 
pods.  During  the  night  symptoms  of  poisoning  developed,  and  ulti- 
mately 1,900  out  of  the  3,000  sheep  in  the  first  band  died,  while  none 
in  the  other  were  affected.  A  preliminary  investigation  of  this  case 
led  the  writer  to  suspect  malicious  poisoning.  A  subsequent  post- 
mortem examination  of  about  75  sheep  showed  that  all  the  sheep  that 
died  had  eaten  large  quantities  of  lupine  ix)ds  in  a  ripe  condition. 
The  symptoms  were  such  as  were  observed  in  other  cases  of  lupine 
poisoning,  and  the  evidence  as  a  whole  pointed  conclusively  to  lupine 
as  the  cause  of  death. 

On  June  26  two  sheep  were  given  each  150  medium-sized  lupine 
pods  (Z.  hucopftyllm)  which  were  entirely  full  of  ripe  seeds.  The 
sheep  ate  the  pods  readily.  Both  sheep  became  frenzied  within  about 
forty -five  minutes  after  feeding  upon  the  lupine  pods,  and  died  about 
one  hour  later.  The  83^mptoms  in  these  cases  were  the  same  as  those 
observed  in  poisoning  under  natural  conditions. 

The  symptoms  of  lupine  poisoning  are  so  well  known  in  Europe 
that  chronic  lupine  poisoning  has  been  given  the  name  luj)inosU,  In 
this  country  the  chronic  form  has  not  been  observed.  In  cases  of 
lupine  poL^oning  in  Montana  there  was  noted  an  acute  cerebral  con- 
gestion, accompanied  with  mental  excitement.  The  sheep  rushed 
about  in  different  directions,  butting  one  another  and  other  objects. 
The  tirst  stage  of  frenzy  was  soon  followed  by  a  second  stage,  charac- 
terized by  pronounced  irregularity  of  movement,  spasms,  and  falling 
fits.  In  the  majority  of  easels  death  occurred  in  from  one-half  to  one 
and  one-half  hours.     In  extensive  cases  of  lupine  poisoning  it  was 
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li M I f oiBB^  ^Mft V ed  that  a  nuinb<?r  of  the  .sheep  lingered  on  from  two 
to  four  day.s  bt»fure  they  died.  The  mui^eidar  convuUionh  re>5eui}>led 
those  cauaiHl  by  htryebninc.  The  excretion  of  the  kidneys  was  niiu'h 
increased  and  frequently  was  Iduody.  PDt^tmorteDl  exaniinatiotis  of 
sheep  poi.soned  by  lupines  revealed  conditions  .similar  to  those  in  umite 
torms  of  loco  disease,  with  the  addition  of  a  congested  condition  of 
the  kidneys* 

No  remedies  hare  been  tried  in  eases  of  stock  poisoning  from  Amer- 
ican species  of  lap! no.  From  our  general  experience  with  potiisi^ium 
jKTmanganate  it  seems  reasonable  to  suppose  tiiat  this  .sutistance  woidd 
probably  destroy  the  lupine  alkidoids  in  the  stomach  if  administered 
promptly  after  the  tirst  signs  of  poisoning.  In  the  main,  however, 
reliance  should  be  placed  upon  prevention,  With  regard  to  the  use 
of  lupine-  liay,  our  experience  and  objr^ervations  indic^ite  that  this  is 
always*  dangerous  for  sheep  if  cut  at  a  tinje  when  the  seeds  are 
retained  in  the  bay.  Since  the  limit  of  the  p<n'ind  during  which 
lupines  are  not  poisonous  can  not  be  determined  fur  the  present  with 
any  certainty,  it  .seems  advisitble  to  abandon  entirely  the  use  of  Un»ine 
hay  for  sheep,  except  after  a  preliminary  test  in  feeding  large  quanti* 
ties  i){  the  buy  to  one  or  two  sheep.  If  it  should  prove  to  be  mm- 
poisonous,  it  may  then,  of  course,  be  fed  witJi  safety. 

The  poisonous  principle  in  all  plants  which  have  tK»en  fully  inves- 
tigated varies  in  i|uantity  according  to  the  stage  of  growth  of  the 
plant,  and  is  located  more  abundantly  in  one  i>art  of  the  plant  than  in 
another.  These  facts  seem  to  l>e  strikingly  true  of  lupine,  since,  as 
already  indicated,  the  plants  are  sometimes  eaten  in  large  (juantities 
with  impunity,  while  at  other  times  the  plants  cause  extensive  losses, 
esjjecially  among  sheep.  The  evidence  thus  far  collected  regarding 
this  matter  indicates  that  the  si*eds  are  the  most  poisonous  part  of  the 
plant, 

LESS  BtPORTANT  POISOKUUS  I'LANTS  AND  PLANTS  WHU'll  AUE    SI'SPECTED 

OF   BEING   POISONOUS. 

Ergot, — Besides  the  ix>isonous  plants  of  more  imix>rtance,  which 
have  already  been  discussed,  there  fire  a  number  of  other  si»eciet?  which 
are  known  to  be  poisonous  or  which  are  suspected  *jf  being  poisonous 
by  stockinen.  Perhaps  especial  mention  shouhl  be  made  of  ergot  on 
account  of  the  great  prevalence  of  this  panisitic  fungus  on  a  consider- 
able variety  of  gi'asj^es  in  Montana.  Ergr»t  is  most  abunda?it  on  wild- 
rye  gi'ass  and  bluejoint.  The  form  in  which  thijs  fungus  is  most 
readily  >>een  is  that  of  a  black,  straight,  or  slightly  curved  sjnu\  from 
one-fourth  to  one-half  inch  in  length  from  the  fruiting  head  <if  the 
infested  grass.  Bluejoint  and  wild-rye  grass  are  extensively  cut  for 
hay,  and  when  Inidly  infested  with  ergot  are  exceedingly  dangerous 
fodder.     In  atlditic»n  to  the  ordinary  fornj  of  ergotism,  which  is  well 
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known  to  cattle  misers,  the  following  case  was  apparently  due  to  exten- 
sive eating  of  ergot,  in  which  the  symptoms  were  quite  unusual.  In  6 
hoi-ses  which  had  been  feeding  for  sevei-al  weeks  on  infested  bluejoint 
hvLV  symptoms  of  paralysis  developed,  beginning  first  with  the  muscles 
of  the  throat  and  gradually  extending  over  the  whole  body.  An 
attempt  was  made  to  counteract  these  symptoms  l)y  alcoholic  stimu- 
lants and  hypodermic  injections  of  strj^rhnine,  with  success  in  2  cases 
onl3\  The  other  horses  died  of  geneml  paralysis  within  from  six  to 
eight  hours.  A  number  of  cases  of  the  ordinary  form  of  ergotism 
were  observed  in  Montana,  and,  as  attention  has  already  been  called 
in  Iowa  to  the  constitutional  effects  of  continued  eating  of  ergot  by 
domestic  animals,  it  seems  highly  probable  that  the  great  prevalence  of 
ergot  in  Montana  may  be  the  cause  of  many  unexplained  cases  of  plant 
poisoning  in  the  State. 

It  was  learned  in  conversation  with  stockmen  during  the  season  of 
1900  that  the  ergot  spurs  are  quite  generally  considered  as  teing  the 
seeds  of  the  grasses  which  they  infest.  The  difference  between  ergot 
spurs  and  seeds  of  gi-asses  may  be  easily  learned  and  should  be  known 
by  all  persons  who  handle  stock. 

Swamp  camas  (Zf/f/ade?)  us  eh^gans)  (PI.  XXVIII). — This  species 
resembles  death  camas  in  general  habit.  It  differs  from  the  latter  in 
its  greater  height,  larger  flowers,  and  wider  leaves.  It  grows  in  more 
moist  situations  than  death  camas.  Marsh  hay  containing  a  large 
quantity  of  swamp  camas  and  cut  in  the  fall  of  1899  proved  on  the  first 
feeding  to  bo  poisonous  to  sheep.  An  examination  of  the  remaining 
portion  of  hay  showed  that  no  other  plant  was  present  which  could  be 
considered  poisonous.  The  seeds  of  the  swamp  camas  were  probably 
the  cause  of  the  poisoning  in  this  case.  During  the  season  of  1900 six 
cattle  were  poisoned  while  feeding  in  a  pasture  where  swamp  camas 
grew  in  a])undance,  and  two  of  the  animals  died.  The  symptoms  of 
poisoning  were  nearly  identical  with  those  manifested  by  sheep  in  poi- 
soning by  death  camas  and  postmortem  examination  revealed  a  similar 
anatomical  condition.  Large  quantities  of  swamp  camas  were  found 
in  the  stomachs  of  the  dead  animals. 

Among  the  plants  in  Montana  of  restricted  distribution  which  are 
known  to  be  iK)isonous  mention  should  be  made  of  the  California 
swamp  hciUebore  (  Vtrratruin  calif(frri!nnn)^  black  henbane  (Z?y<wcya7W?/^ 
ntger)^  and  spreading  nightshade  (Solr(/nnn  trlf^yrum), 

A  large  number  of  plants  have  been  suspected  of  l>eing  poisonous  b3'' 
various  stockmen.  In  some  cases  the  evidence  is  apparently  quite  con- 
vincing that  they  are  iX)isonous  to  a  slight  extent,  while  in  others  there 
is  absolutely  no  evidence  on  one  side  or  the  other.  Many  plants 
belonging  to  the  parsley  family  have  })een  called  indiscriminately  by 
the  name  wild  parsnip,  and  they  have  l)een  generally  suspected.  No 
definite  evidence  was  ol)tained  against  any  one  of  these  plants.     The 
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fupuic  (ThermopfifH  rhoinhtfoltft)  has  htn^m  ,susp(X'ted  of  l)v'in^  poi- 
M>noui3,  and  in  one  oa.se,  where  lUU  cattle  died  on  ii  range  near  WejV>aux 
during  the  ^ea^on  of  lOOC).  thiH  plant  grew  in  abundance  and  had  l>oen 
eaten  to  some  extent.  Otherwise,  no  evidence  was  obtained  a^'uin^t 
it.  This  plant  is  alt>o  known  by  the  name  of  yellow  pea  among  stock- 
men; it  is  frequently  eaten  by  sheep  without  serious  effects,  and  i«  cut 
for  hay  to  some  extent. 

One  in.stance  of  the  apparently  poisonous  etfeets  of  oat  smut  was 
observed  by  the  author  in  Gallatin  Valley,  A  (^'op  of  oat«  which  was 
Imdly  infested  with  ^mut  was  cut  bcfurc  uuiturinsr  and  stored  for  hay. 
This  hay  was  fed  to  a  dairy  herd  in  the  following  winter  with  the  result 
that  12  cows  died  of  gastritis  and  frenJ5y  after  a  period  of  about  twelve 
hours*  On  postmortcin  examination  the  stomach  walls  were  nuich 
congested  J  showing  a  decided  irritation. 

A  number  of  plants  have  been  suspected  of  being  poisonous  from 
fancied  rcsembhince  to  plants  which  are  known  to  be  poisonous.  One 
cux'ious  confusion  of  species  has  already  been  referred  to  by  w^hich  a 
oumber  of  stockmen  refciTed  to  death  camas  as  wild  onion  and  then 
considered  the  wild  union  as  being  poisonous.  No  evidence  is  obtain- 
aide  for  believing  the  wild  onion  to  be  poisonous.  Wild  licorice  ha^j 
at  times  been  suspected  of  causing  poisoning,  although  it  is  w^ell  known 
that  a  large  (juaiitity  of  this  plant  is  cut  for  hay  and  fed  witli  impu- 
nity. The  green  plants  are  also  frequently  eaten  by  cattle  and  horses 
on  the  range.  The  wild  hyacinth  {Leucficinuiu  mtrntmntiji)  (PL  XXIX) 
has  been  repeatedly  sent  to  the  wu*itcr  with  statements  concerning  its 
alleged  poisonous  nature.  It  has  been  supposed  by  some  that  the 
deeds  or  the  roots  were  poisonous;  but  since  the  seed  capsules  are 
formed  under  ground  and  the  plafit  grows  in  such  dr}'  situations  that 
it  is  practically  impossible  to  pull  up  the  roots,  it  is  difficidt  to  see 
how  stock  could  ever  feed  upon  these  portions  of  the  plant.  No  evi- 
dence whatever  has  been  obtained  which  could  connect  this  plant  with 
any  case  of  poisoning.  The  cow^  parsnip  (Ilcntc/tUfit  luiuttuiii)  is  occa- 
sionally  called  wild  parsnip  and  consequently  considered  pt^isonous. 
The  plant  is  much  c<^>arscr  than  the  water  hembck  and  is  known  to  lie 
harmless.  The  false  mallow  {Midrtfj<tnint  mccliuunt)  is  well  known 
for  its  showy,  brick-red  flowers,  w  hich  blossom  in  ilay  and  June, 
This  plant  has  been  accused  of  being  poisonous,  but  it  was  found  during 
the  season  of  Vd^K)  that  it  is  extensively  eaten  b}'  sheep  on  certain 
ranges  and  was  well  known  to  be  a  valuable  fonige  crop  by  Mr.  W.  C 
Gillette,  on  whose  range  it  had   been  eaten  by  sheep  for  a  number  of 
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£ABI£S:  ITS  CAUSE,  FREQUENCY,  AND  TREATMENT/ 

By  D.  E.  Salmon,  D.  V.  M., 
Chief  of  the  Bureau  of  Animal  Industry. 

RABIES   IX   THE   DISTRICT   OF  COLUMBIA. 

In  December  of  the  year  1892  the  bmin  of  a  man  who  had  died  of  a 
mysterious  nervous  affection  was  brought  to  the  laboratory,  of  the 
Bureau  of  Animal  Industry  for  examination.  It  was  thought  that  the 
symptoms  exhibited  by  the  patient  resembled  somewhat  those  of  hydro- 
phobia, but  the  physician  hesitated  to  make  this  diagnosis,  as  it  was 
not  know^n  that  I'abies  existed  among  the  dogs  in  the  District  of  Colum- 
bia, and  as  the  opinion  had  been  widely  circulated  by  certain  authors, 
supposed  to  have  knowledge  of  the  subject,  that  the  disease  was  so 
very  rare  that  a  single  case  could  not  be  found  by  years  of  energetic 
search.  A  careful  consideration  of  the  symptoms,  however,  led  to  the 
inoculation  of  rabbits  in  order  to  test  the  theor}"  of  hydrophobia,  and 
somewhat  to  our  surprise,  these  rabbits  in  due  time  became  affected 
with  and  died  of  rabies.  As  the  rabies  of  animals  is  identical  with  the 
hydrophobia  of  man,  and  as  hydrophobia  is  practically  always  con- 
tracted from  the  bite  of  a  rabid  animal,  the  result  of  this  experiment 
was  a  demonstration  that  the  man  had  died  of  hydrophobia,  with  a 
strong  presumption  that  rabies  existed  among  the  animals  of  this  sec- 
tion of  the  country. 

Owing  to  the  supposed  infrequency  of  the  disease,  this  case  aroused 
considei-able  interest;  and  when,  in  the  following  month  (January, 1898), 
information  was  received  that  a  horse  had  been  destroyed  in  the  city  of 
Washington  because  it  was  thought  to  be  affected  with  rabies,  further 
inoculations  were  made  from  the  brain  of  this  animal.  The  i-abbits 
used  in  this  experiment  also  became  affected  with  rabies. 

About  this  time  a  disease  of  cattle  was  under  investigation  by  the 
Pathological  Division  of  the  Bureau,  and  the  conclusion  was  reached 
that  the  disease  was  rabies;  but  before  making  a  definite  decision  it 
was  thought  advisable  to  compare  it  experimentally  with  the  rabies  of 
dogs.  Several  veterinarians  were  accordingly  requested  to  bring  to 
the  experiment  station  all  dogs  suspected  of  rabies,  and  the  superin- 
tendent of  the  station  shot  a  number  of  dogs  which  appeared  to  be 
affected.  These  dog.s  were  all  tested  by  inoculation  experiments,  and 
from  March  24  to  December  12,  1S93,  eleven  were  found  afl'ectedwith 
ra])i(»s. 


'Thi.M  article  aho  ap])ean!i  in  tlie  YearlM)ok  of  tliis  l)ei)artment  for  1900. 
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A^  iho  invtvsti|>^tinnH  which  reqiiiivd  the  virii?^  of  rahid  dogs  wrre 
sed  ill  181*3,  no  fuii:hor  effort  wa^  made  to  procure*  cases,  and  no 
mare  were  recorded  until  the  fall  of  1805.  Interest  was  revived  in  the 
sittiject  at  that  time  hy  the  death  of  a  woman  in  Wa^shint^'lon  from  tliis 
dreaded  disease.  Inoculations  wero  made  from  the  dog  which  bit  this 
woumn^  bat  unfortunately  the  disease  developed  in  the  patient  at  the 
biaine  time  es  m  the  inoculated  ralibits,  and  there  was,  consequently, 
no  optK>rtunity  for  propb^  lactic  treatment.  This  ease  was  reported 
by  Dr.  Behrend  to  the  Medical  Society  of  the  District  of  0:)lumbia, 
and  attracted  considerable  attention. 

Arrangements  were  now  made  between  the  District  health  otHrcr 
and  the  chief  of  the  Bureau  of  Animal  Industry  whereby  all  dogs  or 
other  animals  suspected  of  having  mbies  were  to  be  sent  to  the  Bureau 
lalK>mtury  in  order  that  a  positive  diagnosis  might  be  made.  As  a 
re^^alt  of  all  these  investigations,  the  number  of  cases  of  rabies  which 
have  been  positively  diagnosed  and  recorded  in  animals  is  as  follows: 
lStl3,  11  dogs,  1  horse;  1895,  4  dogs,  2  foxes;  1890,  5  dogs;  1K97,  3 
dogSj  1  cow;  1898,  7  dogs;  1809,  19  dogs,  1  cow,  1  cat;  1^00,  January 
to  August,  inclusive,  32  dogs,  3  cows,  1  horse,  1  cat.  The  total  num- 
lH>r  of  animals  which  have  been  proved  to  be  suilering  from  rabies  in 
the  period  from  1893  to  August,  1*J00,  is  therefore  *J1.  Twenty -eight 
perj^ns  were  reported  as  having  been  bitten  by  these  rabid  animals. 
Thci  records  of  the  healtli  depaiiment  of  the  District  of  Columbia 
show  7  deaths  of  human  beings  from  hydrophobia  since  August  1, 1874, 

These  developments  were  entirely  unexpected.  It  was  not  supposed 
f>efore  the  investigations  began  that  rabies  existed  to  this  extent  any- 
where in  the  United  States.  Instead  of  being  an  extremely  rare  disease, 
to  he  found  but  once  or  twice  in  a  lifetime,  even  by  those  who  are 
diligently  seelcing  it  for  the  purpose  of  investigation,  as  has  been  rcp- 
reaented,  the  facts  cited  show  tliat  rabies  has  existed  for  yeai's  almost 
continuously  at  the  National  Capital. 
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THE   DISTRIBUTION    OF   RABIES    IN   THE    UXITED   STATES. 


n  order  to  learn  sometliing  of  the  occurn^nce  of  rabies  in  other 
.rt^  of  the  United  States,  information  was  requested  of  veterinary 
«4.'hooIs»  State  veterinarians,  and  other  persons  who  would  probably  be 
10  possession  of  such  facts.  A  number  of  very  carefully  jirepared 
replies  were  received,  from  which  the  following  summaries  have  been 
made: 

Dr,  f'h(ift4^  P.  Lifmniij  thav  of  thr  >Sf^hool  of  Wtrrinarif  MffUelne,  Ifarvurd  rutnrnitif, 
Bogimt,  Maj».:  Darinjif  an  riuthreak  of  rabies",  which  was  reeogni«e<l  ae  existing  in 
Boiiiun»  there  Buddenly  api*t'HTH?d  in  HarvuRl  S<|uare,  Cimibridiijet  one  moming,  a 
tatrgc  proswhrod  NewftJiindland  Hog.  The  nnimid  entered  11  butcher  shop  and  l>ehaved 
in  ?urh  a  iiuinm^r  iw  to  induce  the  butcher  to  thn>w  him  a  bone  and  drive  hitn  awAr, 
The  dog  .*eis£e*l  the  bone  and  went  intxi  the  street,  and  wfter  jrnawijij?  for  a  short  timo 
h*?  went  uiie  after  another  U>  5  dogs  and  V»it  them  idl.     He  also  bit  a  hors^  ruther 
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severely  in  the  upper  lip.  The  5  do[58  came  under  Dr.  Lyman's  professional  care, 
and  3  of  them  died,  showing  all  the  symptoms  recognized  and  described  in  the  books 
as  belonging  to  rabies.  The  wound  on  the  horse  was  seared  with  a  hot  iron  probably 
within  thirty  minutes  from  the  time  the  injury  was  inflicted.  Notwithstanding  this 
treatment,  the  horse  contracted  the  disease  recognized  and  described  as  lx?ing  rabies. 

During  a  subsequent  outbreak  a  dog  bit  a  policeman  on  the  streets  of  Lynn.  This 
man  declined  to  take  the  Pasteur  treatment,  said  he  was  not  afraid,  and  would  take 
his  chances.  Within  a  short  time  he  was  taken  ill  with  symptoms  recognized  by  the 
local  medical  men  as  being  those  of  hydrophobia,  and  he  died  after  dreadful  suffering. 

Dr.  Lyman  estiniates  that  there  have  been  25  to  30  cases  of  rabies  ol>served  at  t lie 
Harvard  Veterinary  School  during  the  last  eighteen  years. 

])r.  W.  J,  Coatee f  chief  s^irgeon  of  the  American  Veterinary  College^  Netv  York:  In  look- 
ing over  record  books  finds  on  the  average  about  7  cases  a  year  for  the  past  twenty- 
five  years.     Has  never  seen  a  case  of  rabies  in  man. 

l)r,  II.  D,  Gilly  professor  of  surgery  in  the  New  York  American  Veterinary  College j 
formerly  dean  of  the  New  York  College  of  Veterinary  ^Surgeons:  During  the  month  of 
May  last  (1900)  3  positive  cases  of  rabies  came  to  the  hospital,  one  dog  having  bitten 
the  three.     For  the  past  three  years  the  average  was  8  cases  a  year. 

Dr.  Robert  J,  Wilson j  assistant  bacteriologist y  Department  of  Healthy  city  of  New  Yark: 
Has  confirmed  the  diagnosis  of  rabies  in  about  40  cases  in  domestic  animals,  and  3  in 
the  human  subject.  His  attention  has  also  been  called  to  2  other  undoubted  cases 
in  that  city,  where  no  opportunity  was  afforded  to  prove  the  diagnosis.  All  of  these 
cases  have  been  observed  during  the  past  three  years. 

Dr.  Wilfred  Lellmann,  professor  in  the  New  York  American  Veterinary  dtUcgey  formerly 
of  the  Neio  York  College  of  Veterimiry  Surgeons:  Has  been  lecturing  on  canine  pathology 
for  the  past  six  years.  During  the  last  session  has  demonstrated  to  the  students  4 
evident  ciises  of  rabies.  In  his  private  practice  met  with  1  case.  Of  these  5  cases, 
4  were  mute  rabies,  while  the  1  in  private  practice  was  of  furious  rabies.  Besides 
thef-e  5  crises,  he  saw  2  more  at  Dr.  (bill's  clinic.  A  physician,  Dr.  Schwyzer,  a  friend 
of  hii^,  has  observed  a  case  of  ra])ies  in  a  man  at  the  German  Hospital  in  New  York 
City. 

Dr.  Leonard  Pearsony  dean  of  the  dejxirtment  of  veterinary  medlciney  University  of  Pen n- 
sylvanla,  and  State  veterinarian:  A  great  many  cases  of  the  rabies  have  been  brought 
to  the  hospital  connecteil  with  this  school.  Can  not  tell  without  looking  over  a  great 
many  records  just  how  many.  Estimates  that  during  the  fourteen  years*  existence 
of  the  school  from  300  to  400  unquestionable  cases  of  rabies  have  been  received  in 
the  hospital.  Knows  of  several  cases  of  rabies  in  man  that  have  occurred  in  Penn- 
sylvania, and  the  diagnoses  in  some  of  these  cases  have  l)een  confinned  by  the  inocu- 
lation of  animals  with  pieces  of  the  brain.  During  the  last  year  there  have  been  2 
fatal  cases  in  Lancaster,  1  in  Kennett  Square,  1  in  Philadelphia,  and  1  in  Allegheny. 
Three  years  ago  one  of  the  prominent  veterinarians  of  Pennsylvania  died  of  rabies 
following  the  bite  of  a  rabid  dog.  There  has  l)een  a  great  deal  of  rabies  among  the 
farm  animals  in  different  parts  of  the  State.  Cattle,  swine,  sheep,  and  horses  have 
developeil  rabies  of  the  furious  form  after  having  l)een  bitten  by  a  mad  dog.  A  great 
many  of  thetJe  cases  have  been  examined  very  carefully,  and  the  diagnose^s  have  ])een 
sustained  by  the  results  of  laboratory  examination. 

Dr.  J.  M.  Wrigltty  professor  In  McKlUlp  Veterinary  Collcgey  Chicago  (writing  under 
date  uf  April  5,  1900):  Since  January  1,  1900,  his  attention  has  been  C4illed  to  11 
cases  in  the  <log  and  3  in  the  horse.  During  the  la.'^t  year  he  has  handled  20  cases, 
which  is  a  fair  yearly  average. 

Dr.  A.  II.  Baker y  professor  uf  theory  and  practice  and  dean  of  Chicago  Veterinary  Col- 
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fftnv  c^s^s  of  rallies  in  dr»'^  and  litii^es  have  l>eeii  bn>ii^ht  here.     We  have 


ktfjU  no  re<'or«l  (>f  Ibt*  nirrnlHfr  rtf  t'ai<e«,  hut  T  v&n  giifi^ly  say  that  during  the  lant  year 
we  have  had  fit  lea^t  10  t'Hse?^  \n  hrtr^^es  and  .30  in  dojjH.  I  have  never  i^een  a  eftse  of 
rabit^  in  man.  I  tn ay  add  th«t  \vi»  arr  nhu  t^rr  iM'tsrvfrn  I:i  llm  Paj^tenr  pn^vrintive 
treatment  for  mbies  in  man/' 

Ih.  Jarn^Jt  Lmt-j  director  of  Xfw  Yoi'k  S'tt,-  y'tttruntrtj  i  tditijt^  lurndi  JJninrmtyt  Ifhncd^ 
X  V%  i?ay§: 

**Thi3  partjrular  Incality  has  never,  to  my  knowledge,  siinxt  18fi8,  furnished  a  single 
case  tif  ntaual  rahiep.  It  lias",  however,  Ijeen  repealeflly  sent  to  us  from  different 
partj?  (A  the  State  (Chalhain»  Saratoga,  Buffalo,  etc, )  in  the  form  ef  hniins  of  the  dja- 
HB^etl  animal  fivjm  which  small  animals  were  ex|ierimealally  iiiwulated  and  the 
diseii.«e  prodnceti,  so  aa  to  eonllnn  the  original  diatrnosis  or  BiiKpicion. 

"I  know  of  the  ea^jc  of  Neil,  tlie  keeper  of  the  dog  pound  at  Newark,  N,  J.,  who 
die«l  of  rahies  consequent  on  the  bite  of  a  rahid  dosr,  I  broujfht  a  jwrtion  of  hh 
me^hilla  to  Ithaca  and  inf>eulate<l  a  dog  and  a  number  of  rabbits,  some  on  the  brain 
and  otlien?  «ubeutantuuFly.  with  the  remiU  tliat  all  t^huwcd  rabie;?  after  the  cufc^toniary 
periods  of  incubation.  I  have  the  beit  of  evidence  of  a  number  of  men  who  con- 
traett^d  rabieH  after  the  litte,  and  from  whom  (t-aliva  or  brain)  inooalation  of  the 
dkeage  was  j?«ceci<* fully  made  on  the  h»wer  animals  to  prove  its  infective  character, 

**0n  the  other  hand,  I  know  of  a  numlit^r  of  caj?es  iu  which  people  who  had  Ix^en 
bitten  by  dogs  have  developed  symptoms  of  hydrophobia  na  thei^imple  result  of  fear, 
mimicking  the  symptoms  as  nearly  as  their  knowled;?e  of  the  disease  would  guide 
them.  *  ^  *  The  unreal  nature  of  such  fanciful  cases  is  not,  however,  any  dis- 
proof of  the  actual  infections  in  which  the  vinilent  saliva  or  brain  of  the  htmum 
victim  has  J^roduc^  d  rallies  in  the  k>wer  anijoals  in  a  cumtinnous  serii,3,  though  they 
ran  have  no  apprehension  ctf  such  a  result.  The  pei"s*)n  who  denies  the  ri'al  Ix'Ciinso 
there  exist?  a  coaiiterfeit  ia  in  this  case  an  exc»ecdin;xly  dangerous  person,  alM>nt  aa 
much  in  need  of  i^t?cluj*ion  as  the  rabid  dog  itself.  The  disease  prevails  at  preisent  in 
Brie  County,  N,  Y/* 

Dr.  K  Steitart,  fifcrfdnif  KftrvmA  Citff  VfiMnnry  (hltegt:  Eleven  or  12  oiseB  have  been 
bn*ujrht  to  the  h<»spital  during  the  la^t  three  years,  5  within  one  year.  Ko  ca<es  of 
rabi«?s  in  maji  have  come  under  his?  personal  oljservation*  Four  or  more  authejitic 
ca*€-s  have  occur re*1  in  that  city  in  past  five  years.  Tj^jical,  well-marked  cases  in 
dogs,  horses,  cattle,  and  swine  have  come  under  his  periw-inal  observation. 

Df.  Jofin  X  Hrppf  pro/emir  of  pntholorpj  and  thetapeiUles  of  tderinai^j  departmad^  loitn 
Sfak  Cyfet;e  of  AtpUiiUur*'  fjpd  Mrrhanlc  Arts^  sayj*: 

"Since  n»y  connect  ion  with  this  K-hool,  a  little  over  a  year,  no  case  of  mines  haa 
been  brought  to  it.  By  eouhulting  the  records,  I  lind  that  no  cateof  rabies  has  been 
bnjught  to  this  school  during  the  twelvi*  years  covered  by  them.     «    ^^    ♦ 

*' During  t!ie  pai^t  winter  Dr.  J.  R.  Sanders,  Corydon,  Iowa,  has  noted  the  deiith  of 
18  cattle  in  his  vicinity,  7  out  of  one  herd  of  »50,  all  showinj?  rabiform  symptoms. 
He  killed  one  of  the  seven  out  of  the  herd  of  5*)  when  it  wa**  suffering  from  the«e 
fyrnptonis  in  a  violent  form,  removed  the  cerebellum  and  mcdnllaohlungata,  accord- 
ing to  my  dire«'tion,  and  Bi'ut  them  to  nie  pai^ked  in  ice,  I  rt^ceived  the  tissues  in 
exct^llent  condition,  and  at  once  inoculated  a  ral^hit  .Mubdurally  with  a  small  portion 
of  a  mixtun^  made  with  sterile  water  and  about  one-eightli  of  a  cubic  ceiiUnaeter  of 
the  medulla  cut  from  the  tloor  of  the  fourth  ventricle.  On  April  7,  two  weeks  and 
four  days  after  the  inoculation,  the  rabbit  died,  after  lour  dayt<*  suffering,  from  grad- 
ually increasing  paralysis.  *  *  *  >Iy  diagnos^is,  therefore,  is  that  the  steer  from 
which  the  tissues  were  taken  was  suffering  from  rabii^  at  the  time  of  his  death,  a 
diagnot^is  borne  out  by  the  ^symptoms  presented.  If  this  steer  had  rabies,  it  is  pre* 
aunted  tltat  the  other  cattle  sneering  in  like  manner  had  rabice  also. 
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**  During  ray  four  years'  rebidence  at  the  University  of  Pennsylvania  I  saw  a  large 
numlxir  of  cases  of  rabies  in  the  dog,  and  made  a  number  of  rabbit  inoculations  from 
such  cases  with  invariably  positive  results.  Rabbits  which  I  inoculated  in  the  same 
manner  from  suspected  but  doubtful  cases  frequently  remained  perfectly  well,  show- 
ing that  the  mere  operation  will  not  bring  on  the  symptoms  of  jmralysis  and  death, 
and  leading  to  a  decision  that  the  suspected  cases  were  not  rabies." 

Dr.  II.  J.  DetmerSj  Columbus^  Ohio^  formerly  professor  of  reienwrnf  medicine  in  Ohio 
State  IJniverBity:  Has  observed  4  very  pronounced  and  unmistakable  cases — 3  dogs 
and  1  horse-Hsince  1893. 

The  Health  Department  of  Buffalo^  N.  Y.:  In  a  recent  outbreak,  not  yet  entirely 
over,  investigated,  on  complaint,  45  cases  in  dogs;  in  addition  74  cases  of  dumb 
rabies  and  41  cases  of  furious  rabies  were  brought  to  the  pound.  Inoculations  were 
made  early  from  the  case  of  a  stray  dog  that  ran  amuck  at  Evans,  biting  17  dogs  and  2 
cats.    The  dogs  inoculated  developed  typical  rabies  on  the  twenty-third  day  following. 

Records  of  the  county  superintendent  of  poor  and  the  city  department  of  health 
show  that  29  persons  were  sent  to  the  Pasteur  Institute  at  New  York,  4  of  these 
being  bitten  by  rabid  cats.  Four  persons  died  of  the  disease — the  first,  a  child, 
eighty-one  days  after  being  bitten;  the  second,  the  owner  of  the  dog  which  bit  the 
child,  who  was  sent  to  the  Pasteur  Institute  at  New  York,  djdng  there,  the  disease 
in  him  developing  on  the  eighty-third  day;  third,  a  young  man,  bitten  by  strange 
dog  which  he  was  trying  to  throw  out  of  a  crowded  dancing  hall,  and  which  was 
actmg  strangely;  fourth,  a  woman,  who  died  in  Octoljer,  1899,  having  been  ])itten 
by  a  dog.     A  considerable  number  of  animals  other  than  dogs  also  died  of  the  diseaj«e. 

Dr.  A.  W.  Bitting,  veterinarian  of  the  Agricultural  Expei^iment  Station  of  Indiana  (writing 
under  date  of  April  18, 1900),  f?ays: 

**  Your  letter  was  received  on  the  10th,  and  upon  the  11th  we  had  a  typical  t^se  of 
ralnes  in  a  dog  at  this  station.  This  makes  the  third  outbreak  at  this  place.  One 
outbreak  occurred  last  August  and  September,  in  which  1  dog,  7  horses,  and  8  head 
of  cattle  (lied.  Part  of  thene  were  brought  to  the  experiment  station  laboratories. 
The  first  outbreak  occurreil  some  years  ago,  and  some  two  or  three  dogs  in  the 
neighborhood  and  several  sheep  and  hogs  belonging  to  the  station  were  affected.  A 
number  of  outbreaks  have  Ix^eu  n^ported  in  the  State.  I  have  never  seen  a  case  of 
rabies  in  man,  but  our  State  board  of  health  records  3  deaths  from  such  a  cause  last 
year. ' ' 

/>/-.  ('.  .1.  (arg,  profrnHor  of  veterinary  science  in  Agricultural  and  Mechanical  College  of 
Alahama:  Six  cases  have  been  brought  to  the  college  and  many  others  haveocciured 
in  the  vicinity;  altogether  24  cases  of  rabies  are  recorded  at  the  college. 

I>r.  J.  \V.  Scheihler^  State  reterinariauy  Memphigj  Tenn.:  Has  seen  alx^ut  20  cases  of 
what  he  believed  to  be  rabies. 

Dr.  George  II.  Bailey,  State  veterinarian ,  Portland,  Me.:  Has  had  1  ca.se  in  his  private 
practice,  and  the  Maine  general  hospital  had  1  case  in  a  young  man  several  years  ago. 

Dr.  A.  W.  Clement,  State  veterinarian,  Baltimore,  Md.:  Has  had  about  30  cases  ]>rought 
to  his  attention  officially. 

I>r.  Sfonuel  S.  Buckley,  veterinarian  at  Maryland  Agricultural  Exprritnad  Station,  0>U 
hgrParl',  Md.,  sayn: 

"We  had,  several  years  ago,  an  outbreak  in  this  town,  originating,  as  far  a.s  we 
know,  in  a  collie.  This  animal,  in  the  course  of  his  depredations,  bit  3  cows,  a  cat,  a 
calf,  an<l  the  farm  superintendent  and  his  son.  All  the  animals  devel()i)ed  the  disease 
before  being  destroyed.  The  fanner  and  his  son  were  treate<l  by  Dr.  Gibier,  of  New 
York,  and  never  suffered  any  trouble." 

Dr.  (uopcr  Co rtict",  State  veterinarian  of  North  Carolina:  Although  he  has  In-en  in  that 
State  ]»ut  alxmt  a  year,  he  has  noted  1  ca^-e  there  in  the  human  subjtvt. 
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11'.  //.  Dolrfjmpk\  fdcrinarinn,  »Slate  Vitho'i^Uy  and  A(pnnUlurat  ami  }ffvhtiuivtU 
VolUgtt  Bntoit  Roagt^  Iak:  Has  t^een  1  typical  cfiee  of  rabies  in  th**  hort*e  and  at  leant  half 
n  dojsen  mse^  in  c*attJe,  Ymni  tm  interview  with  iJr.  J.  W,  Dupree,  Burgeon-jjenenil  of 
the  State  and  ex-pref<idenl  oi  thti  State  Mediciil  A«T<»ciiition»  he  leaniLHl  that  the  latter 
ha^  hud  in  Ids  pnn'tic*e  3  typiml  (;aseH  in  Iho  liuinan  mibject  rejtulling  from  the  bitee 
<»fdog8*  The  dogs  were  not  destroyed  bnt  kept  undt^r  id>«ei'\'ation,  ajid  rhey  dlod, 
sliowititr  typk'nl  syroptoraH  of  the  difieaee. 

2M  K  a,  BttiJKTt  t%Ue  vdn'inarkin  of  Judinnu:  Three  ontltreaks  oi  raliit*i=!  in  tix 
yeaip,  atferting  horses,  ninle**,  cattks  and  bug?.  Two  young  men  were  bitten,  badly 
lacf  rated,  und  died  in  great  ugony. 

/>r.  //»  r*  Cluirt  St^Ue  vckrhHirknt  of  }Vuicon»in:  Fuarteen  cases  in  dog?,  sheep,  eat- 

Ue,  and  horse^^.     A  suceessful  inoculation  of  rabies  with  vims  taken  from  the  bruin 

of  a  calf  and  ib>g  has  jti&l  l>een  made  at  tlie  exy^erimentat  atatioit  at  Madiijion,    The 

call  ditjtl,  having  !jeen  bitten  by  a  sheep  that  was  bitten  by  a  dog.     All  of  lljejse 

[Sniinals  Ami  of  rflbie»>.     Rabbitn  inr^'ulatrd  with  virni*  from  the  bndn  of  the  do^  on 

iljirch  15  die«l  of  rabiet*  on  the  eighteenth  and  nineteenth  days  after  inocnhaion* 

lioee  inoculated  with  viru»  trom  the  Viniin  af  the  ealf  dtc<l  of  rabies  on  the  twenty^ 

^firet  and  twenty-«ecund  days  after  inoeulation. 

Dr.  A*  T,  XiaiCf  dircriar  of  Ddnv:<rtc  AffricuUurai  Kcprrimcnt  Sttiiiim:  Has  Feeti  many 
Cfte«e  of  rabies  during  the  la^^t  tea  years.  Hor&es,  cowf,  and  dog^  have  been  the 
victim*.     Has  no  complete  record  of  the  number  of  ca,sc»a.     Specifies  the  fono\^!ng 

(HA  eow,  peen  Ix'fcjre  death,  was  killed  two  diiys  later,  and  tnednlla  and  ^section 
l>f  coM  rcnioved  and  tiiken  to  University  of  Pennsylvania,  where  rabbits  were  snc- 
arfully  inoeuiateiL  Ten  ilays  Liter  thet*e  iiioenliite<l  aninialj!^  died  uf  dumb  mbtes, 
Im  cow  waa  one  of  three  or  four  in  the  a;inie  heni  which  died  with  similar 
•yuiptomF, 

(2)  Inoculation  from  a  suPijicious  dog  at  experiment  »tation  on  rabbit  caused 
death  by  paralyrtH  ten  days  later. 

(3)  A  hor«e  observed  at  10  a.  m.  died  after  four  or  five  houra;  was  umUmbtedly 
affected  with  rabiee.     No  inoculailon  test  made. 

Two  or  three  dog  cn^^a  have  In^en  demon.«tr«ted  by  Profeegor  Chester  and   T>r. 
■Ifddn  at  this*  j^tation  sincT  la^t  .«!umjiuT.     In  every  inetanc^^  rnb1»iti^  liave  b»>en  the 
fti^eX  animals,  aiifl  in  every  case  the  mbid  dogs  have   been  under  obpervation  for 
*»everal  lioiiry  prior  lo  death. 

Dr.  IL  P.  Eves,  of  Wihnington,  Deb,  has  many  cases  uf  Ltiws  and  dogs  in  hLs  prac- 
tice, viclime  of  thi«  disea^^e.  Dr.  J,  *L  Black,  of  Newcaetle,  hau  had  human  caees  in 
his  practice. 

Dr,  IL  K,  Kuftuieg^  Stttte  vcttrinarian  of  Montana:  Hie  seen  about  60  casee  of  rabies 
I  dorijig  a  practice  of  fifter n  years,  of  which  53  case*  were  limught  to  liie  attention 
'ofticially, 

F}r.  J,  \\\  EifioH^  State  vfiaiiurrif  jntrfft(m  of  Souih  DnkoUi:  Has  liad  as  many  a.«i  100 
I  fuses  brought  to  his  notice  ofTicially  in  the  Tagt  two  year?,  mostly  In  cattle,  an<l  the 
^orijEJn  could  t»e  traced  to  dogs  utHicted  with  rabica. 

Dr*  (L  T.  Senhurt/t  State  rcterinnrimi  of  iVijomin^j:  r>e><trMycd  a  dog  affectiMl  willi 
niliic»  iJi  Cheyenne  on  March  30,  and  has  wen  11  ca^es  (jf  the  di^ase« 

i>r.  Sol.  Bo4*k,  Stnte  rrtcrimmf  ntnyffm  ff  Cohfrndn:  H.^*  ^f^t^n  at  least  oO  case^of  rabie§ 
in  the  paM  year, 

th,  i^ii/f  Fischer,  Stftte  vrtrrhiari'ni  'ui'i  jtH'jr.^-.^f>i  'tj  irhimftt'j  f^ftnur  nnd  puthoh^ii  of 
Kmim9  tSlatf  Atjriciilturnl  Cttth'ije:  liejKirts*  a  case  of  rabies  in  a  horse  in  1897.  The 
animal  wa^?  brought  lo  the  coU^^e  and  showed  very  charaeterlfitic  »yiuptonifi.    It 
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had  been  bitten  by  a  rabid  dog  three  weeks  before.  The  animal  died  on  the  follow- 
ing day.  Intracranial  inoculation  of  a  rabbit  with  portion  of  cord  of  the  horse  pro- 
duced death  after  thirty  days  from  paralytic  rabies. 

•  Dr.  A.  T.  PeierSf  animal  pathc^oglM  at  Vnkersitij  of  Nebraska:  Reports  about  eight 
different  outbreaks  of  rabies  recorded  there.  In  one  outbreak  a  dog  bit  several 
other  dogs,  and  also  a  cow  and  a  horse.  The  cow,  a  fine  Jersey  heifer,  wai?  bitten  in 
the  nose.  She  was  quarantined,  and  thirty-one  da's  afterwards  showed  al)  the 
symptoms  of  rabies.  The  horse  was  bitten  very  slightly,  and  showed  the  disease 
some  two  hundred  days  later. 

Dr.  L.  L.  Lewis,  professor  of  zoology  and  veterinary  science  <d  Oklahoma  Agricultural 
and  Mechanical  College:  Two  cases  of  rabies  have  come  under  his  observation  since 
he  has  been  in  that  position. 

At  this  writing  (December,  1900)  information  is  received  from  Dr. 
George  W.  Coler,  health  officer  of  the  city  of  Rochester,  N.  Y.,  of  an 
extensive  outbreak  of  rabies  in  that  city  and  vicinit3\  Dr.  Coler  has 
officially  reported  to  the  mayor  that  since  June  1  he  has  seen  from  25 
to  50  dogs  with  unmistakable  evidences  of  rabies,  a  number  of  the 
animals  having  been  shown  to  be  rabid  by  inoculatioii  experiments, 
which  in  4  cases  were  verified  by  Prof.  V.  A.  Moore,  of  Cornell 
University,  and  Dr.  M.  P.  Ravenel,  of  the  University  of  Pennsylvania. 
Upon  the  recommendation  of  the  health  officer,  the  mayor  has  issued  a 
proclamation  ordering  "that,  until  fui-ther  notice,  the  owners  of  dogs 
are  prohibited  from  allowing  them  to  run  at  large  in  any  public  street 
or  place  within  the  city  of  Rochester,  unless  such  dogs  be  securely 
muzzled  or  led  by  a  line  or  chain  so  as  effectively  to  prevent  them 
from  biting  any  person  or  animal." 

In  a  valuable  article  published  in  the  St.  Paul  Medical  Journal, 
October,  1900,  Dr.  F.  F.  Wesbrook,  director  of  Stiite  board  of  health, 
bacteriological  laboratory,  and  professor  of  pathology  and  bacteriology 
in  the  University  of  Minnesota,  details  investigations  of  specimens 
from  suspected  cases  of  rabies,  from  which  he  concludes: 

It  is  very  evident  that  rabies  does  exist  in  this  State  and  is  fairly  widespread  in 
distribution  and  number  of  cases.  The  canes  examined,  and  which  proved  to  be 
rabies,  inchide  1  human  i:)eing,  20  dogs,  1  horse,  7  cattle,  1  pig,  1  sheep,  and  1  wolf. 
We  have  histories  which  show  that  infection  was  known  to  be  due  in  these  cases  to 
the  bites  of  19  different  dogs,  and  perhaps  1  skunk,  in  which  rabies  infection  may  be 
assumed  from  the  demonstration  of  rabies  virus  in  the  cases  bitten  ])y  them.  We 
have  also  data  which  show  that  at  the  time  of  the  infection  of  the  cases  investigated 
by  the  laboratory  1  man,  8  <logs,  8  cattle,  6  swine,  and  6  sheep  were  known  to  have 
been  bitten,  and  of  these,  8  cattle,  6  swine,  6  sheep,  and  3  dogs  die<l  of  rabies — that 
is,  all  of  the  cattle,  swine,  and  sheep  developed  rabies.  The  man  received  Pasteur 
treatment. 

The  animals  which  were  thus  shown  to  have  had  rabies  on  lalwratory  investigation 
are  known  to  have  bitten  7  human  l>eings,  3  <iogs,  6  cattle,  1  horse,  and  5  hogs.  Of 
these,  5  of  the  people  received  Pasteur  treatment,  and  none,  so  far  as  is  Known, 
developed  rabies.  Of  the  animals  bitten,  5  cattle,  1  horse,  1  hog,  and  4  dogs  devel- 
oped rabies  and  died  or  were  killed.  Many  more  of  the  dogs  known  to  have  been 
bitten  were  killed  l)efore  rabies  had  a  chance  to  develop.  As  an  example,  it  may  be 
mentione(i  that  in  Willmar  30  were  killed  at  one  time.     These  ej^timates  have  been 
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r»r*?fQMy  nifttie,  aiid  where  (he  infunnatioii  at  hand  stated  tlml  aevenil  ftuiiiiiilH  htid 
been  bitten,  account  wa^  taken  rinly  o(  one.* 

It  will,  therefore,  l>e  seen  that  from  thet^e  46  casce  examined,  nf  which  31  were^ 
ehown  U)  be*  rabies,  and  concerning  which  there  was  data  in  only  a  small  iMjrtion  of 
the  cascw,  we  have  lit^fn  able  to  »>btain  iMT«iti\«  knowledge  of  84  ca»c*eof  ^abie*^  in  thi& 
Btate.     (8e€  table  below. ) 


JUjiiim. 

Humati 
beings. 

Houses, 

Cattle. 

Sheep, 

SwSnc. 

Dog*. 

Wolves. 

1 

TatiiL 

Mlnneaota  StiUe  bonrtl  of  healtb.. 

Aulm«l«  wh}c;h    bit   the   anlnmla 

fthown  by  ihc  l«b*imtA*ry  Uj  Imve 

been  rabid >.-..» --.♦,► 

1 

1 

fi 

1 

1 

20 
19 

i 

AulnuilJ  whleh  developed  rabies 
ixid  died  from  biles  infllctwl  on- 
der  the  mme  drimmsuuivein  »im 
tboMO  ADim&la  whleh  wer*?  jtbown 
to  have  been  rabid  by  laboratory 
invcetigatioii 

8 
6 

0 

11 
1 

29 

Aulmals  which  devciopc'd   rabies 
after  httving  l»eeu  bjtteii  by  ani- 
mals jihovim  by  the  labfjratory  to 
have  been  rabid 

1 

U 

Total- 

1  1 

2 

n 

7 

8  1         *6 

I 

B4 

III  the  Fiftli  Bicuniul  Keport  of  the  West  Virginia  State  Board  of 
Agriciilturo  for  the  ye[ii".s  lSlH>imt1  VMM\  Dr.  S.  E.  Heivshov,  t^onsiilt- 
ing  veteriDarian,  .states  thiit  quite  a  number  of  outhreak.s  of  rabio» 
have  oc'cnirred  within  that  State  in  the  past  fvw  years,  with  rousider- 
ahh*  dania^re  and  loss  of  ntoek.  He  «^ives,  as  eoining  under  his  per- 
sonal observation  during'  the  period  revered  l>y  the  report,  4  eases  of 
cattk^  and  1  of  a  horse,  4  of  which  aniiuuLs  wen^  known  to  have  hceo 
bitt<?ii  by  dog«.  In  addition  there  were  many  similar  eases  in  the  same 
herds  or  on  the  same  faivms  whieh  he  did  not  i>ersonally  see.  In  I^.wi& 
County  sc\  eml  horses  died  with  rabies  and  seveml  people  w^^-e  l)itten. 
I  Some  of  the  people  were  sent  to  the  Pasteur  Institute  at  New  York 
for  treatment.  Sevei-al  deaths  (x^eurred  in  the  human  family  in  that 
county. 

The  Biennial  Report  of  the  State  Veterinary  Sanitary  Huard  and  the 
State  Veterinary  Surgeon,  of  Colorado,  foi*  the  years  18^9  and  1900^ 
contains  this  parag:raph: 

Laat  year  an  epizootic  of  rabies  c>ccurre<l  hi  this  State,  but  the  outbreaks  in  all 
;eaaee  have  lieen  viproronsjly  handled  !iy  the  local  heiilth  anthoritien,  and  at  the  tune 
llrf  makinnf  report  the  epizootic  niay  be  couH^idered  to  1h*  effectually  puppreased. 

^This  stfltemeut  apparently  explains  the  inconsbteney  of  aome  of  the  flgarei!,  uui 
^  llldicaies  that  in  some  cases  they  are  below  tlie  actual  number. 
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lu  the  vital  statistics  of  the  census  of  1890,  the  deaths  from  hydro- 
phobia in  man  are  reported  by  States  for  the  year  ended  May  81, 
1800,  as  follows: 


Alabama 7 

Arkansas 4 

California 1 

Colorado 2 

Connecticut 2 

Florida 2 

Georgia 16 

Illinois 3 

Indiana 4 

Kansas 3 

Kentucky 5 

Louisiana 5 

Massachusetts 21 

Michi^s^an 2 

Minnesota 4 

Mississippi 5 


MisBoari 11 

Nebraska 2 

New  Hampshire 1 

New  Jersey 3 


New  Mexico 

New  York 

North  Carolina , 

Ohio 

Pennsylvania  . . 
South  Carolina . 
South  Dakota  . . 

Tennessee 

Texas 


.- 6 

5 

3 

3 

6 

6 

1 

5 

3 

Viiiginia 2 


Total . 


143 


The  results  of  the  census  of  1900  not  being  available,  application 
was  made  to  the  health  officers  of  the  principal  cities  of  the  United 
States  for  the  number  of  deaths  from  hydrophobia  in  man  during  the 
decade  from  1890  to  1899,  according  to  their  official  records.  The 
reports  received,  to  which  have  been  added  a  few  cases  reported  from 
unofficial  but  i*eliable  sources,  show  that  for  the  period  named,  and 
including  in  some  instances  the  first  half  of  the  year  1900,  there  were 
in  73  cities  230  deaths  from  this  disease  after  eliminating  cases  in  which 
the  diagnosis  was  reported  as  doubtful.  The  figures  for  some  of  the 
leading  cities  are  as  follows: 


Greater  New  York *  27 

Chicago 68 

Phihidelphia «S 

Baltimore 8 

New  Orleans 14 


Buffalo "4 

Pittsburg 7 

Washington 5 

Nashville 6 


In  a  number  of  these  cases  the  diagnoses  were  verified  by  tnocola- 
tions  of  small  animals  with  material  from  the  human  subjects. 

^  Incomplete,  as  the  records  of  some  of  the  boroughs  did  not  go  l>ack  for  the  whole 
perioil. 

^Only  6  of  these  cases  are  officially  reported  by  the  health  department,  and  these 
are  all  prior  to  1897.  In  one  of  the  remaining  cases  inoculation  experim^its  were 
made  with  podtive  results,  and  the  other  »  well  authenticated,  though  the  coroner 
is  reported  as  refusing  to  accept  certificates  of  death  from  hydrophobia,  and  requir- 
ing that  the  certificates  be  made  to  ascribe  the  deaths  to  other  diseases. 

*  All  occurred  in  1900.  No  refMirt  was  received  covering  the  period  previous  to  this 
outbreak. 
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FACTS   ANI>  FAIXACLEa    €ON€JKft2fi»G    RABIES. 

It  reqiiirod  many  yettrs  of  patient  sdontilic  research  to  k»ad  tiio 
lA^bln^t:  iiiv«idt%a^or$  to  a  eloar  coinprehonfiicui  of  the  clause,  nature,  and 
clmrairterisitk:^  o£  mbie«,  audi  it  ia  only  t^eceiitly  that  thia  hm  beeo 
aroomplibbed.  Frtitn  thi^  eiu^iest  dawn  of  history  the  dkea^e  ha-s  been 
fearipd  and  dr(*tid(»d;  itn  terriblt^  lminifi^static)nB  have  been  surnmndinl 
witli  an  atiii*^>[ibrrL^  of  awe  and  mji^ttery,  and  it  iiy  not  .nvirprking  that 
myths,  fiilhK'ie.s,  and  nilHeoneeptions  in  rcg-ar<l  to  it  have  b^en  couinion 
and  widel\'  aeropted.  Kor  hiive  such  i-rrors  been  coniined  lo  the  igno- 
rant or  those  unfamiliar  with  the  subject  of  diseiuse,  hut,  on  the  con- 
trary, they  have  been  shunxl  and  projia^^xted  by  men  of  learning, 
some  of  whom  have  .stood  high  in  the  medical  world. 

As  the  iiivesti^tiuns  by  which  we  have  cornt?  to  a  tolerably  (iear 
miderstandfnj^  of  the  fact^  concerning'  rabies  have  been  coraparatirely 
recent,  and  have  appean-d  for  the  most  part  in  seieutitic  periodicals, 
fellucie.i  in  ref^mrd  to  the  disease  still  have  a  strong  hold  upon  the 
pnblic  mind,  and  are  industriously  circolat-ed  by  many  who  believe 
they  are  working  in  the  cause  of  truth  and  himianity»  Persons  in  a 
position  to  know  the  facts  have  either  not  bad  the  time,  the  disposition, 
or  the  opportunity  to  take  up  this  subject  and  show  its  importance  to 
the  people  and  the  desirability  of  educational  w<»rk  with  a  view  to  the 
control  of  the  contagion.  For  years  wo  have  been  living  in  fancft*d 
seeurfty  from  this  disease;  we  have  been  told  that  it  was  extremely 
rare,  if,  indeed,  it  had  an}^  existence  outside  the  imagination;  and 
during  the«e  years  the  plague  has  spread,  with  only  the  feeblest  efforts 
for  its  eontiT>I,  until  now  it  has  become  so  common  as  to  be  a  positrv^e 
and  constant  memice  to  our  animals  and  to  human  life.  The  facts 
already  pj-esented  demonstrate  its  fi'equenc}',  but  they  do  not  give  an 
ade^^uate  idea  of  the  losses  from  it. 

In  many  sections  where  it  exists  its  nature  is  not  recognized.  Some 
outbreaks,  in  which  most  of  the  ceases  were  of  the  duaih  or  mute  fonn, 
were  not  recognized  even  by  veterinarians.  One  such  case,  where  50 
01  f>0  dogs  were  reported  atTected,  was  so  characteristic  in  symj)ti*ms  that 
it»  nature  could  not  be  doubted.  The  ** dropping''  of  the  jaw  and  the 
uniformly  fatal  results  after  a  fewda^s'  iUoess  attracted  attention^  Imt 
apparently  did  not  excite  suspicion.  In  the  Rochester  outbreak  so 
many  cases  of  duudj  rallies  occurred  that  the  disease  was  populaidy 
known  as  ^'drop  jaw/'  Three  animals  so  atfected.  the  health  olficer 
states,  were  found  in  one  loud  of  dogs  that  was  taken  to  the  pound. 

In  order  Uy  convey  a  clear  idea  of  the  subject,  some  of  the  principal 
qjaosttons  concenung  rabies  will  be  briefl}'  considere<l  /<trmtim. 
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THE   REALITY   OP  RABIES. 


The  first  point  in  regard  to  which  the  earnest  inquirer  seeks  infor- 
mation is  the  reality  of  rabies.  Is  there  a  particular  and  well-defined 
disease  which  can  be  clearly  determined  and  separated  from  all  other 
diseases,  and  which  conforms  to  the  description  that  has  become  classi- 
cal in  our  text-books  and  has  been  accepted  for  generations?  In  other 
words,  do  we  know  there  is  such  a  disease  as  rabies,  and  if  so,  how 
do  we  know  it'^ 

GENERAL   RECOGNITION    OF  SUCH    A    DIS£.iSE   AS   RABIES. 

From  the  time  of  Aristotle  (322  B.  C.)  till  the  present  day  we  have 
clear  accounts  of  this  disease  existing  through  every  age,  and  provok- 
ing fear  and  horror  in  many  countries.  It  was  caused  by  the  bite  of 
an  animal,  and  such  animal  was  generally  alleged  to  be  rabid.  It  was 
almost  invariably  described  as  fatal  in  men  and  animals.  The  symp- 
toms, from  the  earliest  times,  have  been  given  as  nervousness,  excit- 
ability, restlessness,  fear,  irritability,  great  sensitiveness  of  the  skin, 
paroxysms  of  fury,  spasmodic  contractions  of  certain  muscles,  paral- 
ysis, and  death. 

The  medical  profession,  as  a  whole,  has  always  recognized  the  exist- 
ence of  such  a  disease  as  i-abies  in  man,  and  also  that  this  disease  is 
caused  by  the  bite  of  a  rabid  animal.  The  veterinary  profession  has, 
from  its  foundation,  recognized  the  existence  and  contagiousness  of 
the  disease.  Its  schools,  from  the  earliest  to  the  latest,  have  consist- 
ently taught  this  doctrine,  and  its  text-books  are  all  but  unanimous  on 
the  subject.  The  same  may  be  said  of  the  text-books  on  human  dis- 
eases. Would  it  not  be  extraordinary^  not  to  say,  incredible,  if,  at  this 
late  da}^  it  were  proved  that  the  thousands  and  hundreds  of  thousands 
of  observations  recorded  from  the  birth  of  history  to  the  present  day, 
by  the  trained  physician  or  veterinarian  as  well  as  b}^  the  layman,  were 
misconceptions,  that  the  authors  were  deceived,  and  that  the  disease 
was  a  myth  ?  Where  can  a  parallel  be  found  to  such  a  sudden  and 
complete  overthrow  of  an  ancient  and  almost  universally  accepted 
conclusion  concerning  a  phenomenon  so  accessible  to  observation  and 
investigation  ? 

IXSl'KFICIENCY    OK   OBSERVATION    TO    PROVE   TIIK    DISEASE. 

There  have,  however,  apparently  been  a  few  persons  in  all  ages  who 
ve  questioned  the  existence  of  labies.  The  mysterious  and  unusual 
ienomena  were  sufficient  to  explain  this  doubt  on  the  part  of  thinkers 
d  writers  without  i>ersonal  experience  with  the  disease,  or  who 
fproached  its  study  with  preconceived  opinions.  Previous  to  the 
ineteenth  century  it  was  difficult  to  answer  the  objections  of  such 
fsritics.  At  the  most,  it  could  be  affirmed  that  cases  of  a  disease  with 
''h  a  train  of  symptoms  had  been  observed,  and  that  this  disease  fol- 
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lowt^d  the  bite  of  a  tkig'  siipix>^ed  tt>  be  rnbid.  It  rmild  not  be  proved 
tbiit  the  dog  wlik'h  did  the  liiling  at^timlly  wa^  rabid,  or  that  the  dis- 
ease certainly  rcsultt^d  from  the  bite,  or  that  the  di.seajse  in  the  dog 
and  the  man  wore  identical. 


■ 


KXI'EIU MENTATION    MARKS    A    NKW    ERA    IN    TtlK    JIKl>ltAL    W«>RLD. 

With  the  Ijeginning  of  the  century  came  a  now  era  in  the  inedicAl 
world.  The  Htudeot  of  disease  Ix^gati  to  fviA  the  necessity  for  a  more  , 
substantial  foundation  for  his  knowledge  than  the  ordinaiy  observa-J 
tion  of  the  accidental  cases  whii-h  from  time  to  time  occurred  in  hia 
practice.  These  accidental  ca.scs  wm'e  often  too  widely  .separated  for 
com  lenitive  study ,  the  conditions  under  which  they  developed  could 
not  !>e  known  or  rontrolh'd,  and  the  essential  phcnonicoa  could  not  be 
determined.  Observations  made  and  conclusions  reached  under  such 
circuniHtanccs  were  unrelialde.  Ditferent  observers  would  reach  dia- 
nietrii-ally  different  opinions,  and  one  apparently  had  as  ^^ood  evidence 
for  his  views  as  the  other.  The  confusion  and  alit^urd  hypotheses  which 
resulted  can  only  be  realized  by  couiparing  the  text-lx>oks  of  a  century 
ago  with  thctse  of  the  present  day. 

The  doubts,  errors,  and  confusion  which  arose  in  the  attempt  to 
study  disease  by  the  observation  of  accidental  cases  were  finally  din- 
peiled  Ijy  experimentation.  What  could  be  more  rational,  for  example, 
in  case  there  was  a  doubt  as  to  the  transmission  of  canine  nnidness  by 
biting,  than  to  make  an  experiment  by  allowing  a  ralnd  dog  to  bite 
four  or  five  other  dogs  and  to  keep  erj  equal  number  un^>i1ten  for  com- 
parison ?  If  the  bitten  dogs  contracted  mbies  and  the  unbitten  ones 
remained  free,  that  would  be  presumptive  evidence  of  tmnsmission, 
8ucb  an  experiment,  repeated  perhaps  a  few  times,  with  precautions 
against  accidental  infection,  would  atford  positive  demonstration  as  to 
this  essential  point  in  our  knowdedge  of  the  disease, 

DKM0N8THAT10N    OF    RABIES    BY    EXrEKIMENTATlO>. 

Zinke^'  in  1804,  announced  that  he  had  inoculatrd  a  dog,  a  rabbit, 
and  a  cock  with  saliva  from  a  rabid  dog,  taking  the  saliva  with  a  brush 
from  the  animal  soon  after  its  death  and  spreading  it  over  superficial 
wounds  of  the  inoculated  animals.  The  dog  was  inoculated  in  an 
anterior  lim!>,  and  showed  prodronuc  symptoms  on  the  eighth  day, 
and  was  rabid  on  the  ninth  day.  The  rab}>it  was  mbid  on  the  eleventh 
and  the  cock  on  the  fourteenth  day. 

This  experiment,  made  so  early  in  the  tM^itury.  pro\'ed  (1)  the  viru- 
lence of  the  saliva  of  rabid  dogs;  (2)  that  tiie  disease  might  be  artifi- 
cially  inoculated;  (3)  that  the  disease  might  be  conuumncated  by 
inoculation  to  the  dog,  the  rabbit,  and  the  fowl;  and  (4)  it  disproved 

*Zinke,  (iottfriod:  Ncnie  Anwiihteri  <ler  HuntlswuUi»  i*lr.,  Jt-im,  1804,  S.  18(X 
Quoted  by  A.  llogyt-fe:  J^ysi^a,  Wka,  1SU7,  {h  32. 
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the  old  (toctrine  that  the  contagion  disappeared  at  the  instant  of  the 
aDiBoaPi^  death  {morte  la  hete^  mert  la  renin). 

Count  Salm-Reiferscheid,  in  1813^  recorded  experiinents  in  which 
several  do^s  were  inoculated,  part  with  fluid  and  part  with  dried  saliva 
from  a  rabid  dog.  These  were  affected  with  rabies  in  eight  to  ten 
days.  This  experiment  proved  that  the  saliva  remained  virulent  a 
c<»ksiderftble  time  alter  the  dog's  death^  and  that  it  would  even  with- 
stand a  certain  amount  of  drying. 

These  two  stories  of  experiments  give  us^  the  evidence  of  the  exist- 
ence of  a  specific^  communicable  diaease  of  the  dog,  which  is  trans- 
mitted by  inoculation  with  the  saliva.  There  was  still  a  question  as 
to  whether  cattle  and  sheep — animals  which  do  not  naturally  defend 
thenokselves  or  eonibat  others  by  biting — developed  virulent  saliva  when 
they  contracted  the  disease.  To  deternune  this,  Bemdt,  in  1822,  inoc- 
ulated four  wethers  with  saliva  from  the  mouth  of  an  ox  which  bad 
died  of  ralnes.  All  of  these  sheep  contracted  rabies,  the  period 
between  inoculation  and  the  appeai*ance  of  the  first  symptoms  being 
twenty -two,  twenty -five,  twenty -six,,  and  thirty -one  days.^ 

In  1841-42  Professor  Rey,  of  the  Veterinary  School  of  Lyons, 
France^  inoculated  from  sheep  to  sheep,  using  the  saliva  and  inserting 
by  lancet  punctui*ei».  Of  7  animals  inoculated  in  this  manner,  6  con- 
tracted the  disease.' 

Renault  reported  that  from  18d(>  to  I860  he  had  inoculated  or  caused 
to  be  bitten  131  dogs  in  his  experiments,  and  that  68  of  these  after- 
wards became  affected  with  rabies.  The  period  of  incubation  varied 
with  these  animals  f  i*om  ten  days  to  one  hundi'ed  and  eighteen  days, 
and  with  about  18  per  cent  it  was  sixty  days  or  longer ►'  This  I'eport 
gave  much  information  as  to  the  proportion  of  inoculated  dogs  which 
contracted  the  dbease  and  as  to  the  period  which  may  be  expected  to 
elapse  between  the  inoculation  and  the  appearance  of  the  symptoms. 

There  were  many  persons,  inchiding  physicians,  who  at  the  begin- 
ning of  the  centur}'^  doubted  the  transmission  of  rabies  to  man.  The 
medical  doctrines  at  that  time  were  unfavorable  to  the  idea  of  con- 
tagion, and  the  inclination  was  to  look  upon  rabies  as  a  simple  irrita- 
tion of  the  eenti-al  nervous  system.  These  views  were  exploded  by 
Magendie,  who  inoculated  a  dog  under  the  skin  of  the  frontal  region 
with  the  saliva  of  a  young  man  under  treatment  for  i^abies.  This  dog 
became  rabid  in  about  a  nK>nth,  and  was  allowed  to  bite  2  other  dogs, 
which  in  turn  became  rabid  after  forty  days.* 

Earie,  Hertwig,.  Renault,  and  others  made  similar  inoculations  from 

^Journal  der  practischen  Heilkunde.     C.  W.  Hufeland,  November,  1824,  pp.  59-ffl. 
'^  liey:  Experiences  Fur  la  Rage.     Journal  de  M^decine  de  Lyon,  December,  1842, 
p.  m. 
'Comptea  Rendus  Acad,  dea  Sciences,  1863,  p.  72. 
*F.  Magendie:  Jonmal  de  Physiologie  Exp^rimentale,  1821,  p.  42. 
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fect«d  persons  to  mbbit;*,  couy<?ying  the  discni^e.  It  wtw  idso  i^hown 
tUat  t^bildrt»n  .so  young  that  th<»y  (*ouid  not  aiuse  the  dbeiit^e  by  worry 
and  dread  were  atfccted  by  the  bites  of  rabid  dogn  iu  the  mjini  manner 

^  adult*/ 

[t  was,  consequently,  demonstrated  that  lubies^  is  communirarble  to 
man  »^  w^ell  as  to  anini^,  and  that  tin*  saliva  bei^oiBes  VEruleni  with 
man.  a^^  it  Aoea  with  th<!  lowt^r  aniiunW* 

Thi!  dia^ioHis  of  rabies  ba^  Ix^en  called  in  f|Ujpation  in  all  ages,  and 
there  have  always  l>een  pt?rsons  who  have  Jisked,  How  do  3"ua  know 
that  thit*  particular  animal  or  that  thi^j  individual  persf)n  is  affected 
with  rabies  and  not  witli  some  otlier  disease  of  tlie  nervous  nysjitem? 
The  answer  of  the  investigator  is;  If  inorulationH  from  this  iinhmU  or 
this  perf^on  tiunnmit  the  dL>ease  to  the  intKndated  animals^  then  it  is 
certain  that  the  individujd  from  whieh  the  inoculation  was  made  was 
affected  with  the  disejise;  that  is  to  say,  rabies  can  not  be  produced 
with  the  saliva  of  animals  or  men  affected  with  noncontagious  diseases, 
nor  is  then*  any  other  known  cont^agious  disease  with  similar  chanu*- 
teristica  which  may  be  confounded  witli  mbies.  The  imx^ulatioa  or 
biolog-ical  test  is  therefore  an  at*curate  and  relialde  test*  and  should  be 
umid  in  all  eases  of  doul>t.  It  is  identical  in  principle  witli  t!ie  bio- 
lo^cnl  tests  of  p^ltinders,  pleuropneumonia,  foot-and-muuth  disease, 
rinderpest,  viiriolu.  and  other  contaifious  diseases  of  animals  which 
have  long  been  used  and  relied  upon  in  cjise  other  nn^thods  of  diag- 
nosis fail. 

The  value  of  rabbits  for  making  the  liiological  test  of  rabies  was 
pointed  out  by  Gal  tier  in  1871*  and  by  Pasteur  a  few  years  later.  The 
obstacles  to  this  test  in  practice  were  (1)  that  the  saliva  generall}'  con- 
tained various  kinds  of  bacteria  and  might  cause  the  death  of  the 
rabbits  from  septic  infet*tioii,  and  (2)  tbit  the  period  of  incubiition 
might  be  long  and  uncertain  when  cutaneous  or  subcutaneous  inocu- 
lations were  made.  The  investigations  of  Pasteur  (1881)  showed  the 
constant  virulence  of  the  brain  and  medulhi,  and  that  these  organs, 
being  protected  from  sapro})hytic  germs,  furnished  a  pure  virus  which 
might  be  used  for  biological  tests.  He  also  showed  that  the  inocula- 
tions ujight  be  made  uiRin  the  surface  of  the  brain,  in  which  viisq  the 
diseiise  was  certainly  transmitted,  and  the  period  of  inculjation  was 
reduced  to  a  minimum. 

Of  late  years  the  methods  of  Pasteur  have  been  widely  adopted. 
There  are  still  skeptics,  however,  who  object  to  this  test,  on  the 
ground  that  it  is  the  irritation  to  the  brain,  caused  by  the  inoculiition, 
that  produces  the  disease,  and  that  there  is  no  proof  of  contagion 
when  the  rabbits  die  of  supposed  rabies.  These  people  forget,  bow- 
ever,  tlmt  it  is  always  possible  in  case  of  doubt  to  make  the  inocula- 
tion in  the  skin  or  muscles,  or  even  to  Ui^e  larger  animaLs,  such  as 
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horses,  cattle,  sheep,  or  dogs.  Rabbits  are  only  used  because  they  are 
cheap  and  convenient.  Brain  inoculations  are  made  because  they  are 
more  certain  in  results  and  the  disease  appears  sooner.  The  Pasteur 
method  has  been  sufficiently  confirmed  by  other  methods,  and  its  relia- 
bility clearly  demonstrated. 

Successful  experiments  of  this  order — numerous,  and  made  by  com- 
petent men — are  absolutely  conclusive  as  to  the  existence  of  a  disease 
of  the  dog  communicable  to  human  beings,  to  dogs,  and  to  other  ani- 
mals by  biting  and  by  inoculation  with  the  saliva.  If  this  disease  is 
not  rabies,  what  is  it?  And  if  it  is  given  some  other  name,  do  not 
the  facts  stand  the  same  under  one  name  as  under  another? 

It  is  a  mistake  to  say  that  the  disease  alleged  to  be  rabies  has  not 
been  defined  with  sufficient  clearness  for  its  identification.  Consider 
for  a  moment  the  description:  A  disease  affecting  principally  the 
nervous  system,  shown  by  nervousness,  excitability,  restlessness,  irri- 
tability, paroxysms  of  fury,  uncontrollable  desire  to  bite  all  other 
animals,  convulsions,  paralysis,  death;  caused  by  the  bite  of  an  animal 
similarly  affected;  communicable  by  inoculation  with  the  saliva;  hav- 
ing a  long  period  of  incubation  (three  to  six  weeks);  compai-atively 
short  course  of  disease  (two  to  ten  days);  invariably  fatal.  Is  not 
that  picture  clear  enough  for  identification  ?  With  what  other  disease 
can  it  possibly  be  confused  ? 

The  reality  of  i^abies  has  been  demonstrated  by  crucial  experiments, 
so  often  repeated  that  there  is  no  longer  any  reason  for  doubt.  It  is 
a  fact  established  with  the  same  cci-tainty  as  any  other  fact  in  science, 
and  it  can  not  be  overthrown  by  hypothetical  arguments  or  general 
denials  based  upon  intuitive  reasoning. 

THE   COMMUNICABILITY   OF    RABIES   TO   MAN. 

Aristotle  taught  that  rabies  was  fatal  to  dogs  and  to  eveiy  other 
creatu/c  which  they  bite  except  mankind.  This  early  mistake  as  to 
the  immunity  of  man  has  been  carefully  handed  down  across  the  suc- 
ceeding twenty-two  centuries  as  though  it  were  the  most  precious  bit 
of  knowledge,  and  is  still  repeated  on  every  hand  by  the  many  who 
oppose  measures  for  the  prevention  of  the  disea.se.  There  was  some 
apparent  support  for  this  opinion  in  a  number  of  fact^  connected  with 
the  disease.  First,  only  a  portion  of  the  persons  bitten  by  rabid  dogs 
subsequently  show  symptoms  of  the  disease;  taking  all  the  statistics 
available,  not  more  than  one  individual  in  every  six  thus  bitten  is 
found  to  contract  rabies  even  when  no  prophylactic  treatment  is  admin- 
istered. Second,  there  are  other  abnormal  conditions  of  the  nervous 
system  in  man  which  are  accompanied  by  SN'mptoms  resembling  more 
or  less  closely  those  ascribed  to  rabies.  Third,  some  persons  who  have 
hoon  bittcMi  by  dogs  not  rabid  have  by  constiuit  worry,  anxiety,  and 
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^ar  of  nibiei?  induced  a  norvou.s,  hysterii-al  corKlitiari,  witJi  8yn»|)t-oms 
«itimlutuig  somewhat  those  of  the  arttml  disease. 

With  these  known  faet^  as  a  Imhis,  it  is  not  surprising  that  a  eeitain 
nuniher  of  writers  of  limited  experience  and  the  hahit  of  sypf*riicial 
observation  should  reaeh  the  eoiiclusion  that  the  view  of  Aristotit'  wits 
correct,  and  that  the  disease  was  not  transniissibh?  to  man.  They 
argued  that  it  was  only  the  comparatively  few  nervous  and  excitable 
people  among  those  bitten  who  afterwards  presented  symptoms  of 
rabies,  and  that  these  few  had  brought  on  these  sj^mptoms  tliemselve^ 
by  worry  and  fear,  being  affected  not  with  trup  lubies,  but  with  lyssa- 
phobia  (fear  tvf  raines).  which  is  simply  a  nervous  and  hysterical | 
eoiidition. 

This  reasoning  was  quite  plausililc  a  century  ago.  Init  it  received  a 
definitive  answer  when  ^lagcndie  and  other  investigators  ino<-ulated 
dogs  and  various  other  animals  from  human  victims  of  the  diHease, 
l-eprodueing  it  in  typical  form.  Tlicse  experiments  proved  most  con- 
clusively that  man  as  well  as  the  lower  animals  is  subjei^t  to  rallies, 
and  that  when  so  aifected  his  saliva  becomes  virulent,  and  may  be  the 
nieans  of  eoinmunicati ng  the  malady. 

At  present,  when  it  is  desired  to  make  a  positive  diagnosis  in  a  case 
of  suspected  rabies,  this  is  done  liy  the  inoculation  of  some  animal, 
usually  a  rabbit.  Objection  has  been  made  by  some  critics  to  results 
ol>taim*d  by  inocuhition  cif  small  aniiuals,  on  the  ground  that  tht*  symp- 
toms of  the  disease  with  such  animals  are  not  siithciently  characteristic 
to  warmnt  a  positive  conelusif)n.  This  (jfjjection  hjLs  little  weight, 
since  the  long  period  of  im^ubatiou  (fourteen  to  twenty-eight  <Uiyt^), 
the  sudden  appearance  of  the  symptoms,  the  ])aralysis,  and  the  short 
course  of  the  disease,  ending  in  death,  are  not  liki'ly  to  be  seen  in  any 
other  disease.  In  case  of  doubt,  it  is  always  |»oHsible  to  inoculate  a 
larger  animal,  such  as  a  dog,  calf,  or  sheep,  and  thus  reach  an  incon- 
testable decision.  The  results  of  rabbit  inoculations  have'  been  con- 
firmed so  many  times  by  the  inoculation  of  other  iudmals  that  th(*re  is 
no  longer  any  rc^ason  to  doubt  the  occurrence  of  nibies  in  mankind  or 
the  reliability  of  the  diagnosis  by  tlic  usual  tests. 

Numerous  cases  of  ralues  in  the  United  Stiites  affecting  the  luunan 
subject  have  been  reported  from  various  parts  of  the  coimtry,  and 
tests  have  been  made  by  our  most  competent  investigators.  These 
tests  show  that  the  diseas*^  not  only  exists,  but  that  it  is  far  more  com- 
mon than  has  been  genemlly  admitted.  The  extensive  outbreaks  of] 
the  disease  in  dogs  reported  from  Buffalo,  Rochester,  and  Washing- 
ton during  the  psi.st  j^ear,  and  the  numerous  smaller  outlireaks  which 
have  occurred  in  widtdy  separated  localities,  are  disquieting,  artd  show 
the  importan<'e  of  ujore  systeniatie  repressive'  measures.  A  consider- 
able number  of  persons,  mostl}*  children^  have  been   bitten  in  these 
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outbreaks,  some  of  whoui  have  died  after  the  most  intense  suffering. 
Other.s  have  taken  the  Pasteur  treatment,  at  great  expense  and  incon- 
venience. 

These  are  the  facts  in  regard  to  the  occuri-ence  of  rabies  in  man  and 
animals  in  the  United  States.  When  the  medical  statistics  of  other 
countries  are  consulted,  there  is  found  in  many  of  ttiem  the  same  con- 
ditions. In  Austria,  Belgium,  Fi*anee,  Germany,  and  Russia  the  official 
reportij  show  a  large  number  of .  cases  of  rabies  m  dogs  and  other 
animals  each  yeai*  and  a  certain  number  in  man.  These  are  amoi^  the 
most  enlightened  coimtries  of  the  world,  where  medical  science  has 
achieved  its  highest  advancement,  and  where  the  theory  of  error  on 
the  part  of  the  health  authorities  in  regard  to  the  nature  of  the  disease 
is  out  of  the  question. 

Such  &cts  are  tnet  by  the  assertion  that  one  prominent  physician  in 
Philadelphia  has  been  endeavoring  to  find  a  case  of  rabies  in  man  or 
in  one  of  the  lower  animals  for  sixteen  years  without  success;  that 
another  physician  in  New  York  has  not  been  able  to  satbfy  himself 
of  the  reality  of  the  disease  after  many  years  of  investigation;  and 
that  a  neurologist  in  Washington,  D.  C,  has  publicl}'^  offered  a  reward 
of  $100  for  a  case  of  rabies  in  man  or  dog.  These  assertions  are 
plausible,  and  to  those  unacquainted  with  all  the  facts  they  may  be 
convincing.  In  reality  they  are  deceptive  and  misleading.  There 
have  been  numerous  cases  of  rabies  in  dogs  brought  to  the  veterinary 
department  of  the  University  of  Pennsylvania  every  year  for  many 
years,  and  any  physician  in  Philadelphia  could  make  arrangement 
with  that  institution  to  see  and  study  the  cases  if  he  so  desired.  In 
the  same  manner  any  reputable  physician  in  New  York  could  have 
arranged  with  one  of  the  veterinary  schools  or  with  the  board  of 
health  in  that  city  for  a  similar  opportunity.  There  have  been  also 
rather  frequent  reports  in  the  medical  journals  of  patients  at  the  hos- 
pitals in  that  city  affected  with  this  disease,  and  in  some  cases  inocula- 
tion tests  have  demonstrated  the  correctness  of  the  diagnosis.  How 
can  it  be  possible  that  a  prominent  physician  living  there  and  preeom- 
ably  well  acquainted  with  the  members  of  his  profession  has  diligently 
searched  for  years  for  such  cases  and  failed  to  find  any?  As  to  the 
neurologist  in  Washington,  D.  C,  the  writer  publicly  answered  his 
advertisement,  and  proposed  to  produce  a  case  of  rabies,  the  genuine- 
ness of  the  disease  to  be  decided  by  a  committee  appointed  by  the 
iledical  Society  of  the  District  of  Columbia,  and  the  i*eward,  if  earned, 
to  go  to  a  charitable  pui'pose.  The  gentleman,  however,  did  not 
accept  the  proposition,  but  withdrew  his  advertisement,  and  appar- 
ently had  no  further  desire  to  see  a  case  of  the  disease. 
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Some  fdcii  nf  the  fiTiiucntT  of  mliitrs  in  llm  United  State>^  niiiy  l>c 
olitamcd  fnmi  tht-  facts  wliu-h  almady  hiive  been  given,  Tht^  tm-^'s 
ment7onc?d  arr,  hDWcvi»r,  only  a  few  of  what  hriTe  ocx'urn^d  in  the  coun- 
tiy,  j«5tico  the  inqoiry  whirh  elicited  thein  has  been  hy  no  means 
extensive  or  exhaustive.  It  was,  neveithelcss,  sutfieient  for  the  pur- 
pojs^e^  which  was  to  show  the  wide  distribution  and  companitively  fre- 
quent csfses  of  the  disea??e.  It  may  be  safelv  conchKled  that  instead  of 
bern^  a  much  more  rare  disease  than  is  g^encrally  supposed,  it  is  a 
much  moi-e  common  dit?ease  than  we  had  i-eason  t<i  expect. 

In  many  other  countries  the  disease  is  equally  prevalent.  The  offi- 
cial reports  of  (fcnuany  show  1,!^02  cases  of  nibies  in  animals  (mostly 
dogrjf)  in  1808.  In  France  there  weiip  2,37-t  animals  affected  in  1891). 
In  Belgium  there  were  444  cases.  In  Great  Brituiti  there  wei-e  7*27 
cases  in  1H95,  and  in  Hungary  1,31>T  cases  in  the  same  year. 

It  IS  frequently  asserted  as  an  argument  against  the  eotistence  of 
rabies,  that  it  is  unknowia  at  Constantinople  and  in  India,  where  dogs 
are  common  and  unrestrained.  But  why  go  to  distant  countnes,  f  I'oui 
which  it  is  difficult  or  impossible  to  get  accurate  information,  for  argu- 
ments on  this  subject  when  the  disease  exists  in  our  own  cities,  where 
it  inaccessible  and  may  be  investigated  i  If  the  coiiditiou  uf  New  York 
City,  with  its  newspapers,  hoard  of  hwiltli  inspeetors,  veterinary 
gehools,  and  highly  intidligent  population,  is  misrepresented^  what 
may  not  be  said  of  Turkey  and  India  without  fear  of  suiressful  con- 
tnidit*tion! 

Whether  rabies  is  or  is  not  frequent  ir*  the  Orient  husjittle  bearing 
on  its  existence  here.  What  we  know  is  that  the  diseast*  is  or  hiws  been 
common  in  all  of  the  highly  advanced  and  best-known  countries  of  the 
world.  Our  investigations  show  that  it  is  eqimlly  common  in  the 
United  States.  These  facts  <'an  not  be  overturned  by  the  citation  of 
reports  from  other  countries,  even  if  the  ftceunicy  of  such  rejxjrts 
were  satisfactorily  estaldished.  The  frequency  of  rabies  in  t]»e  Uidted 
Stiites  can  only  he  determined  by  careful  seientitic  investigations  here, 
and  not  by  reporis  from  elsewhere.  The  cases  cited  from  European 
conntries  have  been  produced  simply  to  show  that  the  disease  was 
common  there  as  well  as  here,  that  it  is  recognized  by  s<ientitic  authori- 
ties and  by  the  letiding  goveimments,  and  that,  consequently,  the  state* 
ment  sometimes  made  to  the  effect  that  the  highest  authorities  in  the 
world  deny  the  existence  of  rabies  is  incorrect  and  without  foundatiotj 
in  fact. 


TKJ8    ErVECT  OF   &13ASON8   UPON    THB   PETTBIXlFMEPffT  OW  RABIES. 

Homer  is  supposed  to  refer  to  rabies  when  he  mentions  the  dog  star, 
or  Orion^g  ^g^  s^  exerting  a  malignant  inlluence  upon  the  health  of 
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mankind.  This  ancient  belief  has  come  down  to  our  times,  nuuqr 
intelligent  people  still  holding  that  it  is  principally  during  the  dog 
days  that  rabies  develop,  and  that  the  disease  can  not  exist  during  the 
cold  months  of  the  year.  The  scientific  study  of  the  disease  and  the 
statistical  records  show,  however,  that  rabies  is  prevalent  in  winter  as 
well  as  in  summer,  and  that  if  the  season  has  any  influence  upon  its 
development  this  influence  is  not  very  marked. 

Bouley  *  compiled  statistics  showing  755  cases  in  December,  January, 
and  February;  857  in  March,  April,  and  May;  788  in  June,  July,  and 
August;  and  696  in  September,  October,  and  Npvember.  At  the  Alfort 
Veterinary  School  for  the  years  1887,  1888,  1889,  and  1890  the  cases 
were  as  follows:  Januaiy,  February,  and  March,  130;  April,  May,  and 
June,  60;  July,  August,  and  September,  50;  October,  November,  and 
December,  74. 

The  following  table,  giving  a  large  number  of  cases  by  months,  has 
been  compiled  from  statistics  at  hand: 

Cases  of  rabies  in  dogs,  by  months. 
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a  Fleming:  Rabies  and  Hydrophobia,  London,  1872,  p.  96. 

h  Loc.  cit.,  p.  97. 

c  UQgycs:  Lyasa,  Wien,  1897,  p.  25. 

d  Leblanc:  Statistique  de  la  rage,  Bui.  do  Tacad.  dc  mod.,  1880,  pp.  960-963. 

e  Official  statistics. 

These  statistics  are  very  interesting,  and  effectually  dispose  of  the 
fallacy-  that  rabies  can  not  occur  in  the  winter.  The  compilation  of 
Bouley  shows  755  rabid  dogs  in  December,  Januar^^  and  February, 
and  788  in  June,  Jul}^,  and  August — a  ver}'  slight  difference,  and  one 
which  is  probably  without  significance.  The  records  of  the  Alfort 
Veterinary  School  are  of  especial  value,  because  the  diagnosis  was 
made  by  the  most  skillful  experts  in  the  world.  These  show  two  and 
one-half  times  as  many  cases  in  January,  February,  and  March  as  in 
July,  August,  and  September.  Taking  the  compilation  of  14,066 
cases  by  months,  it  is  found  that  June  stands  highest,  with  1,467  cases, 
or  about  25  per  cent  more  than  the  average.  July  is  second,  with  22.4 
per  cent  over  the  avemge.     May  is  thinl,  with  21  per  cent  over  the 

» Diet,  de  MiVi.  de  chir.  et  d'hyg.  vet.  Zundel,  Paris,  1877,  p.  348. 


sEVXirrEnrTH  annual  kkpoi 


141 


I 


average.  It ifuulri  appear,  therefore,  rt»t  the  uio^t  ea.se.s  of  mbies 
occur  during  May,  June,  and  July,  which  are  nut  usually  the  hottcjst 
montliti  of  the  year,  li  the  heat  ims  any  considerable  effect  in  the 
development  of  rabies  we  should  expert  Aug"u.^t  to  show  the  largcvst 
number  of  case^;  hut,  as  will  be  seen  by  the  table,  it  istandw  fifth  in 
the  list  of  months,  with  only  10.4  per  cent  more  than  the  average, 
being  below  April,  which  btus  12*8  aiKive  the  uveraj^^e. 

The  fewest  causes  occurred  in  Noveinl»er»  which  month  had  :^0.4  per 
cent  let^  than  the  average;  January  had  lit. 5  per  cent  le»!*  than  the 
average;  March  was  18  per  cent  l>elow  the  avemge.  As  if  to  empha- 
size the  uncertainty  of  predicting  the  diKtvibutton  of  rabie.s  by  seasons, 
according  to  the  average  temperature,  February  .stands  but  10,8  per 
cent  l>elow  the  avemge  nmnber  of  cases  aad  Decern  l)er  !>ut  3  per  cent 
l>elow. 

lo  a  genei-al  way,  it  may  be  provisionalty  admitted  that  more  mbiea 
occur?^  in  dogs  in  the  months  fi'oin  April  to  8<*ptenilH4*,  iricbisive,  than 
frmn  October  to  March;  but  the  disetu^  is  seen  in  every  month  of  the 
year,  and  as  June  stiinds  highest,  with  1,467  cases,  and  November 
lowest,  with  l>33  cases,  the  difference  is  not  sufficient  to  warrant  any 
one  in  deciding  that  a  suspected  animal  is  nut  affected  with  mbiea 
because  the  ^ymptooii^  are  observed  in  one  of  the  winter  months, 

TUE   SYMPTOMS  OF   HABIK8* 

The  symptoms  of  rabies  arc  sui'h  as  we  should  expect  from  serious 
disease  of  the  central  organs  of  the  nervous  system:  First,  irritation; 
second^  paralysis  and  death.  The  rabies  virus  appears  to  have  little 
effect  upon  the  system  until  it  reaches  the  brain  and  spinal  cord. 
There  it  multiplies,  sets  up  in-itation,  and  finally  interrupts  the 
functions. 

RabicH  ii*  generally  divided  into  two  forms:  First,  furious  nibies; 
second,  dumb  nibies.  Jn  the  former  the  animal  is  irritalile,  aggres- 
sive, and  bites  nearly  every  object  which  comes  in  its  way;  in  the  latter 
the  muscdes  of  its  jaw  arc  paralyzed  almost  fi^om  the  lirst  appeaninco 
of  symptoms,  and  l>eiug  UTJiible  to  bite,  the  animal  n^uuiins  more  cjuiet 
and  tranquil.  Essentially  the  two  forms  of  the  disease  are  the  same, 
but  ow^ng  to  the  parts  of  the  brain  attacked  and  the  acute ness  of  the 
attack,  paralysis  appears  much  sooner  in  one  of  tliese  forms  than  in 
the  other.  The  saliva  from  a  case  of  diunb  rabies  is  just  as  dangeroud 
and  virulent  as  that  from  a  case  of  furious  rabies.  The  dogs  with 
duml)  rabies  are  less  dangerous  sin^ply  because  they  are  Tumble  to  bite 
and  thus  insert  their  saliva  into  a  wuiuid. 

The  impression  shoidd  not  be  formed  that  dundj  rabies  and  furious 
rabies  alway;^  re|)resent  two  distinct  types  of  disease,  and  that  one  may 
at  a  glance  classify  every  case  as  belonging  to  one  or  the  other  of  these 
types.     Quite  the  contrary.     The  typical  cases  belong  to  the  two 
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extremes  of  symptoms^,  and.  there  are  all  gradations  between  the  two. 
In  fact,  almost  every  case  of  fumoust  rabies  sooner  or  later  changes  into 
the  dumb  form,  that  is^  tiie  final  stag.e  of  rabies  is  almost  invariably 
paralytic,  and  the  dumb  form  in  Its  typical  development  occurs  when 
the  paralysis  appeal's  on  the  first  day  of-  the  disease.  The  paralysis 
may  not  appear,  however,  until  the  se*.ond,  or  third,,  or  some  subse^ 
quent  day. 

Again,  a  dog  does  not  necessarily  bite  everything  about  it  even 
though  it  has  rabies  and  its  jaws  are  not  paralyzed.  It  may  be 
combative  and  furious  all  of  the  time-,  or  only  a  part  of  the  time,  or 
not  at  all.  There  is  no  disease  in  which  the  symptoms  vary  more 
than  in  rabies  of  the  dog,  aod  it  is^  consequently,  impossible  in  any 
description:  of  moderate  length  to  give  an  idea  of  the  different  forms 
under  which  it  may  appear. 

FURIOUS    RABIES. 

Fleming,  has  well  said:  that  it  is  a>  great  and  dangerous  error  to  suppose 
that  the  disease  commences  with  signs  of  imaging  madness,  and  that  the 
earliest  phase  of  the  malady  is  ushered  in  with  fury  and  destruction^ 
The  symptoms  appear  ver}^  gradually,  and  at  first  there  is  only  the 
slightest  evidence  of  bi'ain  disease.  The  animal's  habits  and  behavior 
are  changed.  It  may  be  more  restless  and  affectionate  than  usual, 
seeking  to  be  near  its  master  or  mistress,  fawning,  licking  the  hands 
or  face,  and  apparently  seeking  for  sympathy  or  assistance.  Such 
caix^sses  are,  however,  extremely  dangerous^  for  the  animaFs  tongue, 
moist  with  virulent  saliva,,  coming  in  contact  with  a  part  where  the  skin 
is  thinv- abraded,  or  wounded,  may  fatally  infect  the  person  for  whom 
it  is  endeavoring  to  demonstrate  its  affection.  The  smallest  abrasion 
may  be,  as  Boule\'  has  impressively  said,  a  door  opened  to  death;  and 
such  a  death!  The  instances  in  which  hydrophobia  has  developed  from 
such  inoculations  are  veiy  numerous,  and  everyone  should  be  warned 
against  tliis  kiss  of  affection,  which  carries  with  it  not  only  death,  but 
sufferings  which  ai*e  far  more  to  be  dreaded  than  the  fatal  termination. 

In  most  cases  dogs  first  become  dull,  gloomy,  morose,  tacitum^-seek- 
ing  solitude  and  isolation  in  out-of-the-way  places,  or  retiring  under 
pieces  of  furniture.  But  in  this  i-etirement  they  can  not  rest;  they 
arc  uneasy  and  agitated;  they  lie  down  and  assume  the  attitude  of 
repose,  but  in  a  few  minutes  are  up  again  walking  hither  and  thither^ 
"seeking  rest,  but  finding  none."  Occasionall}'  this  restlessness  may 
disappear  for  a  time,  and  the  animal  become  lively  and  affectionate; 
oftener  it  sinks  into  a  sullen  gloominess,  from  which  even  its  master's 
voice  rouses  it  but  temporarily.  It  becomes  more  and  more  desperate 
in  its  efforts  to  prepare  a  comfortable  bed,  pawing  or  scattering  the 
straw,  or,  if  in  a  house,  scratching,  tumbling,  and  teai'iog  cushions, 
rugs,  curtains,  cai'pets,  and  everything  of  that  kind  within  its  reach^ 
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lis  period  dogs  irniy  have?  ttV»erratiDn.s  of  the  senses^  of  the  .sitrht, 
hearing,  and  feeiiiij^,  which  cau.se  hallucinations.,  and  lead  theni  to  think 
that  they  are  being  annoyed  by  something,  or  that  8ome  animal  or 
person  is  endeavoring  to  injure  them*  Tliey  crouch,  read}"  to  spring 
upon  an  enemy;  they  ru.sh  forward  and  snap  at  the  air;  they  throw 
themselves,  howling  and  furious,  against  a  wall,  ^ts  though  they  heard 
sounds  l>eyond  it. 

While  at  first  the  affected  dog  ma^*  not  bo  disposed  to  bite,  it  becomes 
more  dangerous  as  his  hallucination.s  and  delirium  increase.  The  voice 
of  the  maniter  or  of  an  acquHintunce  may  di.spel  the  abernitionH  tenipo- 
rarily  and  lead  hiin  to  friendly  dcinonstnitions,  but  an  uiiexpect^^d 
movement  or  touch  may  bring  on  another  access  and  lead  to  a  quick 
nd  unexpecti?d  l*ite. 

The  disturbance  of  the  sensations  leaik  to  chills  and  itching.  If  the 
place  where  the  bite  occurred  is  accessible  the  dog  licks  the  scar,  and 
lat^^r  bites  and  tears  the  tissues.  This  t^^^^aring  of  the  flesh  is  not  always 
conhned  to  the  site  ol'  the  inoculation,  Init  certain  regions  of  the  hxxiy 
appciir  to  lose  their  sensitiveness,  and  at  the  same  time  to  convey  to 
the  bmin  the  sensation  of  it^ching;  The  animal  in  this  case  bites  into 
its  own  flesh  with  jippurent  i>lcasure  and  satisfaction. 

Such  animals  take  food  until  the  disease  is  considerably  advanced, 
if  it  is  something  which  can  be  swallowed  without  mustication;  other- 
wise  it  is  dropped  after  i*f»maining  a  short  time  in  the  mouth. 

Difficulty  of  swallowing  is  an  early  symptom,  and  frec|uently  leads 
the  unsuspecting  owner  to  conclude  that  the  aniniiil  has  ^r  htme  in  hh 
ihrmit*  A  dog  which  appears  to  have  a  bone  in  his  throat  is  oil  gen- 
era! principles  one  of  the  most  dangerous  animals  in  existence.  The 
0up|K)sed  bone  may  be  there,  but  on  the  other  hand  the  symptoms 
which  lead  to  this  supposition. may  be  due  to  jmrtial  pjiralysis  euosed 
by  rabies,  and  the  owner  may  be  inociUated  with  the  virulent  saliva 
while  thrusting  his  fingiM*  or  hand  in  the  dog's  mouth  to  discover  a 
bone  which  has  no  existenre  but  in  bis  imagination. 

It  is  commonl}'  Ixdieved  that  mad  dogs  have  fear  of  water  and  are 
unal>le  to  drink,  but  there  could  l>e  no  grcat^T  mistiik(\  In  this  respect 
they  differ  entirely  from  the  human  iiatienl.  They  have  no  fear  or 
dread  of  water,  but  continue  to  drink  until  panil  vsis  has  progressed  so 
far  that  they  are  no  hinger  able  to  swallow.  The  fact  that  a  suspected 
^og  is  seen  to  drink  or  to  wude  into  a  stream  is  conscciuently  no  evi- 

&nce  that  he  is  not  mad. 

When  the  furious  symptoms  come  c^n.  the  dog  leaves  his  home  and 
goes  upon  a  long  chase,  with  no  apparent  object  in  view  other  than  to 
be  traveling  onward.  He  trots  at  a  rapid  pace,  eye  haggard,  tail 
depressed,  indifl'erent  to  his  surroundings.  He  flics  at  and  bites  dogs 
and  persons  whtmi  he  meets,  but  usually  does  not  appan»ntly  search 
for  them,  or  even  notice  them  if  th*»y  remain  quiet.     Dogs  in  this 
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condition  may  travel  many  miles,  and  finally  drop  from  exnaustion  and 
die.  Often  after  an  absence  of  a  day  or  two  tiiey  return  to  £heir  home, 
exhausted,  emaciated,  covered  with  dust  and  blood,  and  presenting  a 
most  forlorn  and  miserable  appearance.  Those  who  have  pity  for  such 
an  animal,  and  try  to  make  it  clean  and  comfortable,  are  in  great  dan- 
ger of  being  bitten,  for  the  disease  has  advanced  to  a  point  where  the 
delirium  or  insanity  is  most  marked,  and  where  a  treacherous  bite  is 
most  common.  Doubtless  the  dog  has  no  intention  of  injuring  a  friend, 
and  would  not  do  so  did  he  not  see  that  friend  transformed  by  his 
disordered  vision  into  some  distorted  and  unrecognizable  shape,  which 
he  thinks  is  about  to  injure  him.  But  while  we  may  give  the  dog  due 
credit  for  not  intentionally  and  deliberately  inoculating  his  friends 
with  this  fatal  virus,  let  us  not  forget  that  the  inoculation  is  no  less 
deadh'  because  it  is  the  result  of  the  abnormal  working  of  a  disordered 
mind.  Whatever  the  sentiment  may  be  which  leads  the  dog  to  turn 
upon  his  master  or  mistress  and  inflict  an  injury,  the  duty  remains 
the  same  for  the  owner  to  take  due  precautions  to  prevent  such  an 
occurrence. 

If  the  animal,  instead  of  being  allowed  to  escape,  is  kept  confined, 
the  paroxysms  of  fury  are  seen  to  occur  intermittently,  or,  in  tba 
absence  of  provocation,  they  may  be  entirely  wanting.  If  excited,  it 
howls,  rushes  upon  objects  that  are  thrust  toward  it,  or  throws  itself 
against  the  bars  of  its  cage  and  bites  with  great  fury. 

As  death  approaches,  the  animal  becomes  exhausted  and  scarcely 
able  to  stand;  the  eyes  are  dull  and  sunken,  and  the  expression  is  that 
of  pain  and  despair.  Paralysis  appears  in  the  jaws  or  in  the  posterior 
extremities,  and  extends  rapidly  to  other  parts  of  the  body.  The 
animal,  being  unable  to  stand,  lies  extended  upon  its  side;  the  respira- 
tion becomes  more  and  more  diflicult;  there  are  spasmodic  contractions 
of  certain  groups  of  muscles,  complete  prostration,  and  death. 

The  ordinary  couree  of  the  disease  is  four  or  five  days;  it  may  be  as 
short  as  two  or  as  long  as  ten  days. 

Dl'MB    RABIES. 

When  this  form  of  the  disease  is  typical,  it  comes  on  with  restless- 
ness, depression,  a  tendency  to  lick  objects,  and  pamlysis  of  the  muscles, 
which  close  the  jaws.  As  a  consequence  of  the  pai*alysis,  the  lower 
jaw  drops,  the  animal  is  unable  to  close  the  mouth,  the  tongue  hangs 
out,  and  an  abundance  of  saliva  escapes.  The  mucous  membrane  of 
the  mouth  l>econies  dry,  discolored,  and  covered  with  dust.  The  ani- 
mal remains  quiet,  does  not  respond  to  provocations,  and  appears  to 
understand  its  helplessness.  As  Bouley  has  said,  the  animal  can  not 
bite  and  does  not  desire  to  bite. 

Wh(»n  dumb  i*abies  follows  a  period  in  which  the  animal  has  been 
affected  with  the  furious  form,  the  desire  and  tendency  to  bite  may  be 
retained  even  after  the  jaw  is  paralyzed. 
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Tlie  course  of  the  diseiijse  is  shorty  deatli  iisuully  nritirrhij/  iii  froni' 
two  to  four  days. 

The  dimib  form  of  rabies  is  very  coinnion,  and  many  p<^rson,s  kiio\T 
it  as  '^drop  jaw "'  who  have  no  idi'a  of  its  trut*  luitiire. 

Many  of  the  eoiiiinon  mistakes  with  reference  to  rabies  arise  from 
an  iDiperfeet  knowledge  of  the  symptoms.  It  is  on  this  point  that 
there  is  greatest  need  of  edurational  work.  I^ouley  has  most  earnestly 
warned  ns  to  "'distrust  a  dog  when  it  shows  signs  of  illness;  eveiy 
sick  dog  should  as  a  rule  be  suspeeted;  more  particularly  distrust  & 
dog  when  it  becomes  dull,  morose,  und  seeks  for  solitude,  which  appears* 
not  to  know  where  to  rest,  whi(di  is  always  on  the  move,  prowling, 
snapping  at  the  air,  and  suddenly  barking  at  nothing  when  all  around 
is  perfectly  stitK  whose  countenance  is  somber,  an<l  only  assimies  its- 
usual  animated  expression  by  lu'ief  starts;  hnnvare  of  the  dog  that  seek» 
and  scmpes  incessantly,  and  exhil>]ts  aggressive  movements  against 
phantoms:  and,  tin  ally,  beware,  above  sdb  of  the  dog  which  Inis  Ijccome- 
too  fond  of  you,  and  is  continually  t*ndtMivoring  to  lick  tlie  hands  or 
face.''*  The  writer  would  add  to  this  warning  the  injunction  to  bewaro- 
of  the  dog  whii'h  a|>pears  h>  huve  a  l>otie  in  his  throat,  and,  further, 
beware  of  this  animal  w^hen  he  has  wandererl  from  home  and  returns^ 
covei-ed  with  dirt,  exhausted  and  niiserabk^.^ 

TUK.  ri-:KU>n  of  incubation  uf  UAmEs. 

The  period  of  incubation  of  a  ctmtagious  disease  is  the  tioie  which' 
elapses  between  the  inoculation  or  exposure  and  the  appearatice  of  the- 
first  symptoms.  With  rai)i<!s  this  period  varies  remarkably.  It  may 
be  a*s  short  its  six  or  seven  days,  and  it  occasionally  exceeds  one  hun- 
dred days.  In  rare  eases*  it  has  been  reported  on  good  authority  that 
a  year,  or  even  fourteen  months,  elapsed  between  the  time  the  animal 
was  bitten  and  the  time  when  the  disease  manifested  itself.  The 
majority  of  cases  develop  in  from  three  to  seven  weeks. 

During  the  greater  part  of  the  period  of  inculiation  the  infected- 
animal  is  healthy,  and  woidd  iu>t  cause  disease  in  any  animal  or  per- 
son which  it  bites.  The  saliva  may  become  virulent,  however,  tw^o  or 
three  days  bt^fore  the  appearance  of  the  first  symptoms,  and  any  ani- 
mal or  porsoti  bitten  after  the  contagion  has  contaminated  the  saliva- 
is,  of  course,  liable  to  contract  the  disease. 

There  is  a  very  erroneous  and  nither  stupid  belief,  quite  common^ 
to  the  effect  that  if  a  dog  bites  a  i>erson  and  becomes  mad  at  any  time^ 
thereafter  the  person  so  bitten  will  contract  hydi'ophobiu.  This  fathicy 
may  have  arisen  from  some  instance  in  which  a  person  had  been  bittert- 
within  a  few  days  of  the  appearance  of  the  symptoms  of  disease  \n> 

^FieriiiiiK:  Riihio:*  and  Hy<lrop[trfbiti,  jAindon,  1H72»  ji.  197. 

*I«  Ihia  dcscriiitiori  of  raldt'^  the  writer  tjan  U!*eil  aw  a  baj^ifes  tlie  clussiial  wi>rkH  gE 
Bouley,  Fleaiiri^,  ami  Ncwur*!  nml  I^»eliiiiu'he. 
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the  dog,  and  when  the  saliva  was  already  virulent.  However  this 
may  be,  it  is  perfectly  certain  that  a  dog  can  not  convey  this  disease 
when  he  does  not  have  it,  or  before  he  has  kimself  contracted  it.  If, 
therefore,  a  dog  does  not  show  symptoms  of  rabies  within  a  week 
from  the  time  the  bite  is  iuflicted  there  is  no  danger  of  the  person  con- 
tracting the  disease.  The  only  possibility  of  an  exception  to  this  rule 
is  the  very  doubtful  one,  that  in  extremely  rare  instances  a  dog  may 
have  mbies  and  recover  from  it  without  showing  characteristic  symp- 
toms. A  very  few  cases  of  this  kind  have  been  ol>seiTed  among  dogs 
artificially  inoculated,  but  it  has  not  been  shown  that  their  saliva 
became  >4rulent,  or  that  similar  cases  occur  under  natural  conditians. 
The  fact  remains,  however,  that  a  person  is  in  no  danger  of  <5ontract- 
ing  rabies  because  a  healthy  dog  has  bitten  him,  which  dog  is  after- 
wards inoculated  with  rabies. 

The  virus  of  this  disease  has  been  surrounded  with  so  much  mj'steiy, 
and  so  many  ridiculous  opinions  have  been  disseminated  concerning  it, 
that  it  is  often  looked  upon  with  great  awe  and  fear,  as  possessing 
eitiier  supernatural  properties  or  at  least  being  altogether  different 
from  anything  else  which  has  been  known  and  investigated  by  scientific 
men.  This  is  in  no  sense  true,  for  while  the  rabies  virus  is  peculiar 
to  the  disease  and  distinct  from  all  other  contagions  and  poisons,  it  is 
nevertheless  subject  to  the  same  natural  laws.  If  a  person  has  sat  in  a 
crowded  street  car  by  the  side  of  another  person  who  some  months 
afterwards  contracts  smaHx)ox,  the  foi*mer  would  have  no  fear  of  the 
disease  because  he  had  been  exposed  to  the  latter  before  infection  had 
occurred.  On  the  same  principle,  no  one  would  feel  concerned  because 
he  had  drank  pure  water  from  a  clean  cup,  which  cup  was  afterwards 
used  as  a  receptacle  for  poisons.  These  illustrations  are  strictly 
germane  to  the  subject,  and  should  be  sufficient  to  show  the  impossi- 
bility' of  the  theory  under  consideration. 

The  extremely  long  period  of  incubation  of  rabies  in  certain  cases 
is  a  fact  which  has  been  incontestably  established. 
'^  Peuch  has  compiled  a  table  of  144  cases  of  rabies  in  the  dog  in 
which  the  date  of  inoculation  and  the  appeai-ance  of  the  first  symp- 
toms were  definitely  ascertained.  These  cases  wei^  observed  by 
Renault,  Leblanc,  Saint-Cyr,  and  Peuch.  This  table  is  so  instructive 
that  it  is  reproduced  from  the  Nouveau  Dictionnaire  de  M^decine, 
de  Chirurgie  ot  d'Hygiene  V^t^rinaire,  and  the  writer  has  added  a 
column  of  percentages. 
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Jtuubtiiion  of  j-ul^iin  in  the  t/^jjj^. 
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Haubner  iiK^ntioiLs  a  case  in  wbicli  fourteen  monthis  elapsed  after  the 
Itile  lx»fore  thedisea.se  devehiped.  It  is  pluin,  therefore,  that  the  rabies 
H'ii*us  may  retJiiii  it.s  vitality  and  aetivit}-  for  a  long  time  after  it  is 
deposited  in  the  flesh  of  the  animal  l>ody.  Huw  it  e-un  remain  in  the 
animal  thig  U^ngth  of  time  before  it  eaiise^  the  diseam^  Ls  probaljly 
expbined  b}'  the  fjR't  that  it  luiLst  reach  the  brain  and  .spina!  cord  and 
Diuttiply  there  before  the  disea.se  develops.  No\v%  the  rabieni  viruss  in 
not  able  Uy  penetrate  through  the  body  with  the  facility  of  many  other 
forttiH  of  contag^ion:  on  the  contrary,  it  appeans  necessary  for  it  to  be 
lod^e.d  in  the  circulatin*^  blood  throug^h  a  wounded  vessel  or  to  be 
de[io8ited  within  the  shealh  of  a  nerve.  If  phii'ed  in  the  connective 
tiiisue  t>enea.lh  ttie  skin  in  such  manner  as  t*:)  avoid  blood  vessels  and 
nerves  it  does  not  cause  disi*ase.  In  the  case^  of  long  inculjation  the 
virus  has  had  diiiiculty  iri  reiwhiug  the  cefitral  organs  of  the  nervoiLs 
system. 

Admitting,  as  we  mitst^  that  a  year  ma}'  elapse  l>etween  inoculation 
and  the  appeamnce  of  the  disease,  we  must  also  accept  the  still  rarer 
viMH's  of  fourteen  iiionth,^' incubation  ojs  not  improbable.  How  absurd 
it  is,  therefore,  to  consider  a  bitten  dog  as  safe  after  it  has  beeji  tjuar- 
antined  for  three  or  four  wcH?ks,  as  is  the  usual  custom.  Of  the  H4 
cases  carefully  observed  and  brought  together  in  the  above  table,  82, 
or  57  iK?r  cent,  failed  to  develop  the  disea,se  until  after  thirty  days.  A 
:*riod  of  more  than  live  week^  was  required  by  3ii5  jier  cent  of  the 
Inimals^  and  21.5  }wv  c^nt  showed  no  symptoms  for  seven  weeks  after 
tbeing  bitten.  How  hmg,  then,  should  a  dog  that  ha?*  been  bitten  by  a 
^  rabid  animal  b<*  quamutined  Ix^fore  it  is  .safe  to  mingle  with  the  family 
and  witii  other  persons  and  animals  ^  Is  three  months  sulKcient  i'  Evi- 
dently not,  for  ;^.47  i>er  cent  of  this  lot  of  dogs  developed  the  disease 
after  more  than  ninety  da^^s  had  iJanstKl.  For  absolute  safety,  every 
dog  lHtt*?n  by  a  rabid  animal  should  be  destroyed.  For  coinparativ© 
Hafety  a  quarantine  of  one  year  is  required. 
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DOES   RABIES   ORIGINATE   SPONTANEOUSLY? 

Most  of  the  older  writers  on  rabies,  those  whose  writings  appeared 
before  1865,  admitted  that  the  disease  might  clevelop  spontaneously  in 
the  bodies  of  certain  animals  as  a  result  of  certain  conditions  of  life 
and  atmospheric  influences.  These  same  writers  believed  that  most 
other  contagious  diseases  frequently  originated  in  the  same  manner. 
It  was  a  time  when  the  spontaneous  generation  of  many  living  things 
was  freely  admitted,  and  when  the  ignorance  of  the  nature  of  all  kinds 
of  contagion,  with  the  exception  of  the  larger  animal  parasites,  was 
complete  and  impenetrable.  Science  had  not  yet  definitely  passed  upon 
the  doctrine  of  the  spontaneous  and  continuous  generation  of  living 
matter. 

It  was  not  a  very  long  time  before  this  when  it  was  believed  that  the 
mite  which  causes  scabies  or  itch  was  continuously  developed  sponta- 
neously, and  that  it  was  folly  for  people  to  try  to  protect  themselves 
from  this  disease.  About  the  same  time,  or  possibly  a  little  earlier,  it 
was  thought  that  lice  were  spontaneously  developed,  and  that  both  the 
domesticated  animals  and  mankind  were  doomed  to  suffer  from  them 
for  all  time.  Still  earlier  there  was  a  common  belief  that  crocodiles 
and  other  animal  life  developed  spontaneously  from  the  mud  of  the 
rivers  and  lakes  in  which  they  were  found. 

The  study  of  natural  history  and  the  progress  of  science  disproved 
one  by  one  these  ancient  beliefs,  and  made  it  clear  that  all  animals 
developed  from  preexisting  animals  of  the  same  kind.  Even  lice  and 
the  mites  of  scabies  were  found  to  be  subject  to  this  invariable  law  of 
nature,  and  the  eradication  of  such  pests  was  taken  up  with  energy  and 
perseverance.  The  I'urity  with  which  these  parasitic  pests  are  encoun- 
tered among  civilized  people  of  the  present  day  proves  the  value  of 
correct  views  upon  such  questions. 

The  last  point  to  be  yielded  by  the  believers  in  spontaneous  genera- 
tion was  the  origin  of  the  protozoa  and  bacteria — microscopic  animals 
and  plants  so  small  that  their  life  history  could  be  studied  only  with 
great  difficulty.  It  was  finally  shown,  however,  that  even  these  infi- 
nitely small  organisms  obeyed  the  general  law  of  nature  and  propagated 
and  developed  from  ancestors,  each  species  after  its  kind,  and  that  in 
the  absence  of  ancestors  not  even  these  low  forms  of  life  could  appear. 

About  this  time  it  began  to  be  suspected  that  the  cause  of  the  con- 
tagious fevers  was  microscopic  organisms,  which  were  able  to  live  a 
pai-asitic  life  in  the  bodies  of  men  and  the  larger  animals.  After  many 
observations  pointing  in  that  direction  it  was  finally  demonstrated  in 
1876  that  the  cause  of  anthrax  was  a  bacillus,  and  shortly  afterwards 
that  fowl  cholera,  septicemia,  hog  cholera,  tetanus,  blackleg,  tuber- 
culosis, and  various  other  diseases  were  due  to  similar  microscopic 
vegetable  organisms,  each  disease  being  caused  by  its  owm  distinct 
species  of  germs.     It  was  also  shown  that  malaria^  Texas  fever,  and 
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8omo  c*thei'  disenses  wvre  raiised  }>v  inirr<)>ii'i)[Hc  arjiiiial  organisms 
beltiTiging"  to  tht*  protozoa,  iitid  that  hero  agtiin  t'urh  dLsoase  had  its  own 
definite  and  di.stiuct  species.  In  every  ease  the  niinnte  plant  or  aninml 
para>iito  bad  it-^  own  dtrfinitt*  forni  and  rortaiii  hioloofic-al  characters  by 
which  it  might  be  diHtinguishr-d  from  all  other  living  tbiiigw.  Each 
species  multiplies  and  projnigate.s  its  kind,  anil  there  is  no  more  evi- 
dence here  than  elsmvhere  in  nature  to  Mtiytain  tln^  doctrine  of  the 
sp<:)ntaneou^s  appt-*aninco  of  living  things. 

The  firnt  etfect  of  these  scientific  demonstrations  was  to  clear  away 
a  vast  amount  nf  rubbish  which  had  accuouilMted  in  the  standard  teach- 
ings as  to  tlic  cause  of  contagious  diseases.  If,  for  example,  authi-ax 
is  eaused  by  the  BaeiUuM  anthraciH  gaining  entrance  to  the  interior  of 
the  l»ody  and  multiplying  there,  and  if  thf  disease  can  not  lie  produced 
in  the  absence  of  this  hucillns,  then  it  becomes  plain  that  th^  ditieaso 
18  not  caused  by  electrical  disturbances  of  the  atmosphere,  by  too  much 
food  or  too  little  food,  by  ftu-age  containing  too  much  water  or  that 
which  is  too  drv,  l>y  intense  heat  of  summers  or  extreme  cold  of  win- 
ters, or  indeed  l)y  any  of  the  other  influences  to  which  the  develop- 
ment of  the  disease  had  l>een  usually  atlrihuted.  It  was  contiu-t  with 
suV»stances  containing  the  bacillus  which  produced  the  disea.se,  and 
when  this  bacillus  gained  access  to  the  animal  Iwdy  the  disease  devel- 
oped without  reference  to  the  atmospheric  (Minditions,  the  food,  or  the 
other  elements  of  the  environment. 

The  comprehension  of  this  fact  led  Bouley  and  other  great  patholo- 
gists to  revise  their  opinions  regarding  the  origin  of  many  contagious 
diseases.  It  had  been  held  that  glanders  originated  spontaneously 
from  overwork  and  insufBcient  food;  that  lx)vine  pleuropneumonin 
developed  as  a  result  of  exposure  of  cattle  in  the  niountains  of  Europe 
to  extremely  low  temperatures;  that  cattle  plague  arose  spontaneously 
in  eastern  Europ(.\  and  particularly  on  the  steppes  of  Russia,  and  that 
rabies  in  the  dog  resulted  from  unfavorable  ct^nditions  of  life.  The 
demonstration  of  the  germ  theory  of  contagion,  which  was  quite  unex- 
pected by  the  majority  of  medical  men,  completely  overturned  these 
old  views,  based  upon  an  entirely  diti'erent  hypothesis.  The  idea  of 
spontaneous  development,  of  origin  Je  hova^  was  generaliy  abandoned, 
and  the  further  scientific  researches  have  been  pushed  the  more  incon- 
testnl>le  does  it  appear  that  the  one  atjd  only  factor  of  consequence  in 
the  production  of  these  diseases  is  the  entrance  of  the  disease  germ 
into  the  interior  of  the  animal  body,  where  it  can  multiply  and  dis- 
seminate it.self. 

If  proper  measures  are  taken  to  pi'otect  animals  from  the  bacilli  of 
anthrax,  ut  glanders,  of  pleuropneumonia,  they  do  not  contract  these 
diseases*  Investigation  of  cattle  plague  in  central  Europe  indit^ted 
that  the  disease  always  came  from  the  East,  Investigations  on  the 
steppes  of  Kin^sia  showed  that  it  did  not  originate  there,  but  came  from 
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the  plains  of  Asia.  Investigations  in  Asia  indicate  that  even  there 
the  disease  is  alwa^^s  the  result  of  contagion  from  some  other  affected 
animal.  In  the  same  manner,  investigations  of  rabies  failed  to  bring 
oiit  any  evidence  to  indicate  that  the  disease  might  originate  in  any 
way  except  by  contagion,  that  is,  by  inoculation  from  an  affected 
animal.  It  may,  therefore,  be  accepted  as  pi*actically  certain  that 
rabies  does  not  develop  spontaneously  in  any  animal,  but  that  it  is 
always  the  result  of  inoculation  from  some  other  affected  animal. 

If  the  doctrine  of  spontaneous  genera.tion,  or  abiogenesis,  has  been 
abandoned  by  scientific  men,  it  has  by  no  means  lost  caste  with  many 
persons  who  consider  themselves  philosophers;  and  these  persons  hesi- 
tate to  accept  or  indeed  bitterly  contest  the  conclusion  of  science, 
which  has  been  outlined  above.  If,  they  ask,  every  dog  with  rabies 
contracted  the  disease  from  some  other  dog  affected  with  it,  how  did  the 
first  dog  get  it?  This  is  a  question,  as  to  the  origin  of  things,  which 
we  may  with  equal  reason  ask  in  regard  to  all  living  organisms.  If 
every  dog  is  brought  into  the  world  by  the  sexual  union  of  two  other 
d<^s,  where  did  the  first  dog  come  from?  This  question  is  just  as  dif- 
ficult, but  no  more  difficult  than  the  other.  Because  we  have  in  our 
question  implied  the  philosophical  absurdity  of  a  series  of  dogs  with- 
out a  beginning,  we  have  not  convinced  anyone  that  dogs  can  originate 
in  any  manner  except  by  ancestors  of  their  own  species;  nor  is  the 
similar  question  as  to  the  origin  of  the  fii*st  case  of  i-abies  any  better 
reason  for  accepting  the  theoiy  of  the  spontaneous  origin  at  the  pres- 
sent  day  of  this  disease. 

There  are  many  diseases  of  which  it  may  be  said  that  in  our  time 
and  in  our  country  they  arise  only  by  contagion.  Prominent  among 
these  are  smallpox,  scarlet  fever,  measles,  cholera,  tuberculosis, 
glanders,  bovine  pleuropneumonia,  foot-and-mouth  disease,  and  i-abies. 
Recorded  history  does  not  tell  us  where  and  under  what  circum- 
stances the  first  ctise  of  any  of  these  diseases  appeared,  any  more 
than  it  tells  us  where  and  under  what  circumstances  the  first  dog 
appeared.  We  know  by  observation,  and  by  observation  alone,  how 
dogs  are  proi)agated  at  the  present  day,  and  we  accept  observation  as 
conclusive  upon  this  point.  Why  should  we  not  accept  observation 
and  experimentation  as  conclusive  in  regard  to  the  propagation  of  a 
contagious  disease? 

While  we  can  not  reasonably  expect  at  this  late  day  to  decide  the 
cause  of  contagious  diseases  by  speculation  as  to  the  first  appearance 
anion^  animals  of  such  diseases,  it  is  legitimate  to  make  such  an 
inquiry  in  order  to  obtain  a  better  understanding  of  these  plagues. 
Science  has  made  great  progress  in  explaining  the  origin  of  species, 
and  even  in  tracing  in  general  terms  the  development  of  life  upon 
earth;  and  while  it  can  not  say  definitely  where,  when,  and  how  the 
dog  onginated,  it  has  been  made  plain  that  m  some  prehistoric  age 
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idog  developed  froui  inmiQ  earlier  imd  nAyLU^d  iiniiual  fornu  imt  by 
Ji6iidd«^  tmii^forniation,  but  )»y  gr-adual  tnui^itioii.  And  in  the  suiuc 
manner  this  early  ancestor  of  the  dag  developed  fiH>m  a  kUII  eiirlier 
|.ao4N;6tor^  do«btle8i*  quite  different  from  the  dog  as  he  is  t4>-duy.  To 
be  brief,  ii*  traeing  the  development  of  tbe  dog,  we  j^hould  be  obliged 
to  gii  back,  t^tep  by  step,  toward  tbe  dawn  of  ureatiou^  toward  j^impler 
and  biiijpler  furxus  uf  life,  until  the  priniordial  gerui  is  rfnu'lnnl. 
Just  Mhere  iu  thi.s  long  series  of  sueceeding  fornix  or  just  when  in  the 
co4intle8.^  age^  tliat  Imve  elapsed  t^inoe  the  beginning  of  tim  series  the 
disease  known  na  raiiie^s  api>eared  it  is  impossible  to  nay.  It  uiay  have 
been  in  ooiU|mrativeJy  ivotMit  tiaies,  aiid  when  the  dog  had  arrived  at 
substantially  its  present  form  aud  devcloixiirent,  or  it  may  hare  been 
iu  MOiie  previous  geologic  age,  when  tJie  eoaditlons  of  envii'cmment 
upoiiall  parts  of  the  earth  were  far  dilferent  froni  wliat  they  iiw  at 
the  pres^ent  day. 

It  18  not  to  be  -supposed  thtit  the  ,st range  aiiiniuls  whose  fosdl  remains 
prove  their  exist^^nee  mmiy  thoii.saiid'i  of  years  ago  were  free  from 
contagious  diseases  any  more  than  are  tiie  aniiniis  which  live  to-day; 
but  whether  the  diseases  of  the  prehistoric  animal  s}>ecies  were  ])rop«- 
gated  from  aniumi  to  animal  until  our  time,  or  whether  they  disappeared 
mod  wer^  I'eplaced  by  move  recent  plagues,  it  is  now  iuipostsible  to  tmy. 

A  study  of  the  eomraunicable  dis♦^•l?^es  indiciates  that  most  if  not  all 
of  them  are  i-ausi^d  by  pai'asitic  organisms.  lndot?d»  the  aniniul  iMxly 
has  became  the  host  of  a  multitnde  of  parasites^  most  astoaishing 
l>e<'au.se  of  the  nuudjer  of  sjx'cies  and  the  great  variety  of  forms.  All 
of  thene  pamsites  probably  at  one  time  in  the  existence  of  their  species, 
|>orof  the  ance^orti  of  theii*  species^  lived  elsewhere  in  nattii*e*  Under 
eertain  eonditions  they  were  attracted  to  certain  kiiKis  of  animals; 
they  ftmnd  tbe^^  could  live  u[K)n  or  within  t-hem;  lliey  adapted  them- 
mIvqs  to  these  new  conditions;  their  form  and  thtHr  physiologictal 
reqvdreinents  were  grudiially  chunged,  luilil  tinally  in  the  course  of  time 
they  could  not.  exist  elsewhere*     They  were  then  strictly  parasitic^ 

So  far  im^  this  developmeot  and  adaptation  to  the  eonditions  of 
environment  gone  thut  we  tind  different  species  and  varieties  of  liee, 
of  Diites^  and  of  worms  living  upon  each  ditferent  species  of  aiiinials, 
and  in  most  cases  tliese  parasites?  perish  if  transferied  from  one  species 
of  nninmls-i  to  iuK>ther  sixkI^^s.  If,  theiHifore*  thes<!  imnisites  e^n  not 
exist  when  ttuubferred  to  a  diliereut  species  of  animals  from  tliat  njxm 
wliicJi  they  have  dieV€loi>ed  and  to  which  tney  have  become  adapted, 
liiere  is  all  the  moiv  reason  why  the\^  can  not  exist  in  nature  else- 
where than  uixm  or  w ithin  the  animal  bodj'.  lleiKM?,  we  tind  animal 
species  living  as  (mra-sites  uiK>n  other  animals,  and  having  no  individ- 
uals of  their  s^x^cics  living  a  nonparasitic  exit>tence,  Tliey  Imve  dcvel- 
ojxhI  ami  have  lieea  moditied  since  they  began  their  existence  as 
pai^aeiitaa^  jast  as  tiie  species  of  animals  living  free  in  nature  have  been 
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modified.  Consequent!}',  if  an  animal  becomes  infected  with  lice  or 
mites  at  the  present  day  it  must  get  them  from  some  other  animal 
which  bears  them. 

The  adaptation  and  modification  of  the  bacteria  and  protozoa  which 
cause  the  contagious  diseases  has  probably  occurred  in  much  the  same 
manner  as  that  of  the  larger  animal  parasites  which  we  have  been  con- 
sidering. The  glanders  bacillus  has  lived  a  paiusitic  existence  in  the 
bodies  of  animals  of  the  horse  kind  for  many  thousands  of  years.  It 
is  no  longer  able  to  multiply  or  live  for  any  considerable  time  in  natui-e 
outside  of  the  animal  body.  It  is  therefore  a  strictly  pamsitic  organ- 
ism. The  bacillus  of  tuberculosis  is  even  further  developed  as  a  par- 
asite than  the  bacillus  of  glanders,  as  it  is  much  more  diflicult  to  culti- 
vate in  the  laboratoiy  even  under  themost  carefully  adjusted  conditions. 
There  is  no  reason  to  suppose  that  any  bacilli  exist  in  nature  having 
the  same  biological  chai'acteristics  as  have  the  glanders  and  tubercu- 
losis bacilli. 

The  exact  form  of  the  rabies  virus  has  never  been  satisfactorily 
detennined,  but  what  we  know  of  it  leads  to  the  conclusion  that  it  is  a 
parasitic  organism  of  some  kind,  which  has  been  modified  by  thou- 
sands of  years  of  existence  within  the  animal  body,  and  which  has  no 
counterpart  elsewhere  in  nature.  Inoculation  with  it  is  easy;  it  has 
specialized  as  to  the  conditions  of  life  to  such  an  extent  that  it  multiplies 
only  in  the  brain,  spinal  cord,  nerve  trunks,  and  a  few  glands;  it  can 
not  be  made  to  grow  outside  of  the  body  by  any  methods  now  known. 
All  of  these  facts  indicate  an  obligatory  pai*asitic  existence.  When  or 
under  what  conditions  in  the  prehistoric  ages  of  the  past  it  first  became 
paiTisitic  can  never  be  known,  nor  can  we  determine  at  this  late  day 
how  long  a  time  was  required  to  transform  it  from  an  organism  which 
was  only  occasionally  or  accidentally  parasitic  into  one  which  could 
live  no  other  than  a  parasitic  life.  What  appears  certain  is  that  for 
more  than  two  thousand  years  rabies  has  been  the  same  disease  it  is 
to-day;  that  it  has  been  propagated  by  the  same  species  of  animals, 
manifested  itself  by  the  same  symptoms,  and  produced  the  same  fatal 
results. 

It  is  not  unlikely  that  other  microscopic  organisms  will  from  time 
to  time  take  up  their  habitat  in  the  animal  body  and  become  obligatory 
pai-asites.  There  are  a  number  of  dilBferent  bacilli  now  known  which 
are  capable  of  living  in  the  flesh  and  causing  fatal  disease,  but  which 
only  do  this  under  accidental  conditions.  Among  these  are  the  anthrax 
bacillus,  the  bacillus  of  blackleg,  the  bacillus  of  malignant  edema,  and 
the  ba(»illus  of  tetanus,  all  of  which  are  deadly  in  their  effects  on  ani- 
mals inoculated  with  them,  but  all  of  which  lack  some  quality  required 
for  their  rapid  dissemination  or  for  the  ready  infection  of  susceptible 
animals.  Consequently,  they  do  not  usually  spread  from  animal  to 
animal.     With  slight  modification  the  anthrax  bacillus  might  become 


SEVENTEENTH    ANNUAT>   KKI'ORT, 


153 


^ 


the  most  trrrihle  of  the  known  disoiise  gerniK.  But  thtit  .sii(*li  iiiodifi- 
oiition.s  retiLiire  time  luul  conditionis  nut  often  foiiiicl,  is  proved  by  the 
fact  that  thougli  thLs  disease  ha.s  >x*en  known  si  nee  the  Ix^ginning  of 
medieal  kiiowUnl^^e,  the  baeilhiH  lias  in  tlie  memory  of  man  made  no 
progress  as  a  disease-prodiuMnt^^  organi.>m,  but  on  the  eontrary  appears 
iess  capable  to-day  of  gaining'  ent ranee  to  the  tiesue.s  than  it  was  two 
or  three  eenturies  ago, 

THK    PREVENTION    OF    RABIES. 

It  is  unfortmiate  and  ineonsistent  that  thosf^  who  pri'tetid  to  h>ve 
dogs  Diost  and  to  be  most  anxious  for  their  welfare  shoidd  be  the  ones 
who  plaee  the  greatest  oljstaeles  in  the  way  of  uttempts  to  eontrfd  this 
disease.  Of  all  animals,  the  dog  is  most  often  the  victim  of  rabies, 
and  he  saffi*rs  not  only  from  the  disease,  Imt  from  the  reputation  of 
propagating  it.  And  to  make  the  matter  worse,  he  is  still  falsely 
aeeused  of  Innng  a  party  to  the  spontaneous  generation  of  the  con- 
tagion. His  true  friends  sliould  eoaie  to  the  rescue  and  relieve  him  of 
this  incubus  which  he  lias  borne  so  long. 

There  is  no  contagious  disease  more  easily  erudieated  than  rabies. 
As  the  disi?tLse  C4in  only  arise  from  contagion,  and  as  the  contagion  is 
practically  always  transferred  by  a  bite,  and  as  the  aninitds  which  do 
the  biting  are  al:  lost  always  dogs,  it  suffices  to  stop  the  dogs  from 
biting  foi'  a  period  sufficient  to  cover  the  incubatory  stage  of  the  dis- 
ease, that  is,  for  about  a  year,  in  order  to  stamp  out  the  malady.  As 
a  scientific  prot)Iem,  therefore,  the  erailication  of  mbies  is  a  very  sim- 
ple matter,  but  as  a  practical  question  it  is  one  of  the  most  difhcult 
which  confronts  the  sanitarian.  And  this  difficulty  arises  not  from 
anything  inherent  in  the  work  to  be  accomplished,  but  in  the  opposi- 
tion of  those  who  own  and  keep  dogs.  The  measures  necessary  for 
the  eradicatioT*  of  rabies  are  two  in  number*  (!)  Destiniction  of  worth- 
less, ownerless,  and  vagrant  dogs:  ('J)  efficient  nmzzling  of  all  dogs 
whit^h  appear  upon  the  streets  or  in  public  places. 

The  dog  tax  and  license  are  efficient  unnins  of  securing  the  destruc- 
tion of  worthless  dogs,  and  if  these  are  <'oml>ined  with  the*  recpiire- 
ment  that  every  licensed  dog  shall  wear  a  metjd  tag  of  special  f<irm^ 
the  ownerless  and  vagnint  dogs  may  be  at  once  recognized  and  cap- 
tured. As  nu>re  than  half  of  the  dogs  in  the  country  are  wortldesa 
r  ownerless,  tliis  measure  at  once  iTduces  very  largely   the  canine 

pulalion,  and  (correspondingly  lessens  the  material  upon  \vhi<'h  the 
disease  can  work,  as  vvfdl  as  the  chances  of  infection. 

An  efficient  muzzle  prevents  dogs  from  Idting,  and,  th<^refore,  pre- 
vent^s  the  propagation  of  ral»ies.  Muzzling  is  for  this  reason  the  most 
effective  measure  with  which  to  combat  the  disease.  Public  sentiment 
in'ttiis  country  is  generally  against  muzzling,  and  this  measure  is 
either  not  adopted  or  it  is  scj  imperfectly  enforced  us  to  have  uo  other 
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effect  thau  to  in-itate  the  supersensitive  dog  owners.  In  German}-  and 
Great  Britain  miAzling  has  had  an  immediate  and  most  marked  effect 
in  ei-adicating  the  contagion. 

The  effect  of  these  measures  depends  entirely  upon  the  energy  and 
thoroughness  with  which  tiiey  are  enforced.  There  iihould  be  a  dog- 
catching  force  adequ&te  to  the  work,  whose  duty  it  should  be  to  seiise 
all  dogs  found  in  public  places  without  tags  andaJl  dogs  wearing  ineffi- 
cient muzzles,  and  if  these  animals  are  not  redeemed  within  a  specified 
time  to  destroy  them.  Usually  the  requirements  for  tags  and  muzzles 
Are  evaded  by  a  large  number  of  dog  owners,  and  it  is  common  to  see  on 
the  streets  of  cities,  where  they  are  supposed  to  be  in  force,  numerous 
dogs  without  tags,  and  even  a  gr<eater  number  with  muzzles  that  are 
of  no  value  as  a  means  of  preventing  the  animal  from  biting.  This  is 
due  to  the  fact  that  there  is  seldom  a  sufficient  force  of  dog  cat(*hers, 
And  that  the  sympathy  of  the  community  is  with  those  who  violate  the 
law  rather  than  with  those  who  endeavor  to  enforce  it 

When  there  is  an  unusual  prevalence  of  rabies  among  dogs,  or 
when,  unfortunately,  some  person  contracts  the  disease,  pailicularly  if 
that  pei'son  happens  to  be  well  known  or  prominent  in  the  community, 
there  may  be  a  temporary  exhibition  of  strict  and  energetic  cnforee- 
ment  of  the  regulations.  But  as  soon  as  the  public  alarm  subsides  the 
eSorts  are  relaxed,  the  dofr  catcher  disappears,  the  dogs  are  seen  upon 
the  ijtreets  with  or  without  tags  and  muzzles,  and  all  tilings  go  on  as 
before  the  paiiic  occurred.  WhUe  the  number  of  dogs  is  thus  period- 
icall}^  reduced  somewhat,  it  is  seldom  tliat  this  reduction  is  sufficient 
to  have  much  effect  upon  the  pixjpagation  of  the  disease.  It  is  prob- 
able that  the  tendency  at  such  times  to  keep  dogs  confined  in  order  to 
prevent  them  from  Ijeing  seized  has  more  influence  in  arresting  the 
pi-opagation  of  rabies  than  has  the  mere  reduction  in  numbei-s. 

In  nearly  aU  cAses  when  reliance  hAs  been  placed  upon  the  one 
measure  of  reducing  the  canine  population  the  result  has  been  unsatis- 
factory. What  other  disease  would  we  attempt  to  stamp  out  by  simply 
killing  off  one-fourth  or  one-third  of  the  animals  of  the  species  affected  ? 
And  if  this  measure  is  not  efficient  with  other  diseases,  why  should  we 
expect  it  to  be  witli  rabies?  It  appears  self-evident  from  a  sanitary 
point  of  view  that  there  should  be  i^me  direct  measures  instituted  to 
prevent  the  pro|>agation  of  the  contagion.  Such  a  measure  would  be 
the  quai*antine  a:id  confinement  of  all  dogs  for  a  sufficient  time  to  cover 
the  ordinary  incubation  period  of  rabies.  As  the  enforced  and  con- 
tinuous confinement  of  dogs  without  open-air  exercise  for  a  prolonged 
period  may  be  detrimental  to  the  animals,  they  may  be  allowed  in 
public  places  under  such  conditions  as  will  alisolutel^'  prevent  them 
from  biting,  that  is,  the  animals  should  wear  an  efficient  muzzle,  or 
they  should  be  umzzlcd  and  led  in  leash.  As  rabies  is  only  pi^opa- 
gated  in  nature  by  biting,  such  a  regulation,  if  thoroughly  enforced, 
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fWrnHcTaf^hce  stop  tbe  transnii^.^^ion  of  the  disf?a>'e  tuid  ^oon  lead  to  its 
f  disiippPHmnce.  When  this  mea.su i-e  ia  imiugunit<Hl,  however,  it  is  at 
once  opposed  by  a  hirge  elass  of  citUens  who  hold  it  to  be  eruel  and 
un necessary.  »Sonie  uiuzzh»s  iire  uii([iiestiorutlrjly  eriieU  but  a  properly 
mitde  umzzle  is  not  cruel,  nor  does  it  greatly  inconvenience  the  dog 
after  he  becomes  accustomed  to  it.  The  authoiitieii  shouUt  therefore^ 
preHcril^je  the  kind  of  nitizzle  to  \?e  lused,  and  should  select  one  which 
covers  the  mouth  with  a  wire  cage  so  as  to  prevent  biting  without 
iiterfering  with  the  movements  of  the  jaw  and  the  ingestion  of  liquids;. 

There  hiivo  been  many  who  have  denied  the  utility  of  the  muzzle, 
the  strongest  argument  1  icing  that  dugs  do  rmt  wear  it  at  home,  and 
wbeti  they  develop  rabies  and  ejscapc  it  is  always  when  they  are 
unmuzzled.  Admitting  the  force  of  tliis  argument,  it  is  nevertheletjs 
a  fact  that  if  nil  dogs  were  required  to  l»e  muzzled  when  in  public 
places,  the  appeamnce  of  a  dog  without  a  muzzle  would  at  once 
attract  attention.  h»ading  pi*rsons  to  avoid  it  and  causing  its  early 
seizure  }>y  the  authorities.  Children  might  lie  inntructed  that  an 
unnnizzled  dog  was  dangemus  and  that  they  shoidd  keep  at  a  distance 
from  it,  and  especially  that  they  should  never  touch  or  fondle  such  an 
animaL 

The  results  which  have  Ijeen  obtained  by  muzzling  justify  its 
enforcement  wherever  there  is  an  outbreak  of  rabies,  ^lost  of  U8 
have  heard  of  the  experience  of  Berlin  with  this  measure  a^»out  the 
middle  of  the  century.  From  1845  to  1H53  there  were  received  at  the 
Berlin  Veterinaiy  School  2Ts  rabid  animals.  This  is  an  average  of 
35  a  year.  From  Man-h,  1852,  to  the  same  month  in  LSoB  the  number 
was  82,  and  from  March,  1858,  to  the  end  of  July  there  were  37  more. 
On  Jiily  2*>  it  was  ordered  that  the  use  of  the  muzzle  shoidd  l>ecome 
generjiL  From  July  to  the  close  of  the  year  Imt  t>  <'ases  were  admit- 
ted. Only  4  ca^H  were  observed  in  the  whole  city  during  lH54i,  and 
but  a  single  case  in  1855.  For  the  seven  years  following  there  w^as 
not  a  single  ca^e  recorded.* 

While  some  have  attributed  the  disappearance  of  rabies  from  Bt'ilin 
at  the  time  njentioned  to  other  causes,  muzzling  has  been  adopted  in 
Germany  as  the  principal  reliance  in  repressing  this  disea-ne.  It 
appears  that  the  number  of  cwies  of  rabies  in  Berlin  iucrt^ised  pro- 
gi'esfeively  after  18^>8,  until  in  18*18  it  reached  0*i,  declining  again  to  7 
in  1870,  only  to  inr-rcase  in  ls72  to  09.  In  1875  a  law  was  passed, 
extending  to  the  whole  of  Prussia,  which  provides  that  all  dogs  sus- 
pected of  rabies  shall  l>e  immediati*ly  killed*  as  also  all  animals  which 
it  'm  evident  have  been  bitten  by  mbid  aniurils,  and  that  all  dogs*  in  a 
di!*trict  which  has  l>een  infected  by  an  outbreak  of  rabies  shall  be  t*on- 
fined,  or,  when  abroad,  both  mozzled  and  led.     The  technical  section 
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*  Henault,  cite<l  by  Bouley,  in  Hapjiurt  hit  la  liay^e,  Bill,  de  rAcad.  de  Med.,  Psiria, 
l&tii3,  p.  725.     Fleming:  I^bi^  tuiii  Hydrophobia,  p.  365. 


156  BUREAU    OF    ANIMAL   INDUSTRY. 

of  the  veterinary  board  in  Berlin  are  of  the  opinion  that  the  passing 
of  this  law,  and  not  alone  the  existence  of  the  muzzling  order  in  that 
city,  is  the  cause  of  the  extinction  of  rabies  in  Berlin.  No  case  has 
occurred  there  since  1883.* 

Consul-General  Mason  reports  from  Berlin  to  the  State  Department 
that  '*in  Berlin,  Frankfort,  and,  so  far  as  I  know  or  can  ascertain,  in 
all  cities  and  large  towns  in  Germany,  dogs  are  required  to  be  muz- 
zled whenever  they  are  on  the  street  or  public  place,  and  this  regula- 
tion is  enforced  in  cities  even  when  the  dog  is  led  or  held  in  leash  by 
the  owner,  or  is  harnessed  for  working  purposes  to  a  cart  or  other 
vehicle."* 

Fleming  states  that  '•  in  Vienna  rabies  was  entirely  suppressed  by 
eighteen  months  of  stringent  muzzling,  but  that  in  1886  the  muzzling 
order  was  rescinded  and  badges  had  to  be  worn  on  dog  collars  instead; 
in  the  following  half  year  there  was  only  one  case  of  the  disease,  but 
in  the  next  half  year  rabies  became  epidemic,  and  the  muzzle  had  again 
to  be  worn,  with  the  result  that  the  malady  soon  subsided  and  disap- 
peared." 

In  Holland,  before  1875,  mbies  was  prevalent  to  a  very  serious 
extent,  but  in  June  of  that  year  the  use  of  the  muzzle  was  ordered, 
with  the  result  that  in  the  autumn  the  number  of  cases  fell  to  41;  in 
the  next  whole  year  there  were  55  cases;  in  1877  there  were  14;  in 
1878  there  were  4,  and  in  1879  there  were  3.  These,  and  the  cases 
which  have  since  been  reported,  occurred  only  on  or  near  the  frontier 
of  Belgium,  in  which  country  the  muzzle  is  not  in  use,  though  rabies 
is  always  prevalent. 

In  the  Gi-and  Duchy  of  Baden  during  the  years  1871,  1872,  1873, 
1874,  and  1875  the  number  of  cases  of  rabies  was,  respectively,  18,  37, 
37,  50,  and  43.  Then  the  muzzle  was  rigorously  applied,  and  in  1876 
there  were  28  cases;  in  1877,  3;  in  1878,  4;  in  1879,  2;  in  1880,  2;  in 
1881,  2;  in  1882,  3;  in  1883,  2;  in  1884,  2.  Since  that  year  only  1  case 
has  been  observ^ed,  and  that  was  a  dog  from  Metz  contaminated  before 
its  arrival  in  Baden. 

In  Sweden  rabies  was  at  one  time  a  somewhat  common  disease,  and 
annually  from  8  to  10  people  died  of  hydrophobia;  but,  muzzling  being 
enforced,  and  the  importation  of  dogs  prevented,  rabies  has  been 
unknown  for  many  years,  and  no  deaths  from  hydrophobia  have 
occurred  since  1870. 

The  value  of  the  muzzle  in  suppressing  rabies  has  been  perhaps  best 
demonstrated  in  London  on  several  occasions,  and  specially  in  1885. 
In  the  previous  years  hydrophobia  had  increased  to  a  very  alarming 
extent  in  England,  and  no  steps  worthy  of  note  had  been  taken  to  check 

^  Fleming:  Paper  read  before  the  Seventh  International  Congress  of  Hygiene  and 
Demography,  London,  1891. 
"  Consular  Rei)ort,  June  19,  1900. 
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the  mortality*  For  Londtpn  ulon*^  in  that  yeiir  no  fewer  thun  21  deaths 
were  reported  us  due  t<»  the  hite.s  of  rubid  dogs.  A  muzzling  order 
was  then  enforced,  and  at  the  end  of  1886  not  a  death  was  recorded, 
UufortunHt**ly,  the  order  presrribint*'  the  use  of  the  muzzle  was  then 
res4.*inded,  and  in  a  few  months  a  rase  of  hydrtjphobia  occurred  in  the 
south  of  London,  soon  to  be  followed  by  others,  and  in  1880,  10  deaths 
were  registered.  In  July  of  that  year  the  muzzling  order  was  again 
issued  and  strincrently  carried  out.  and  rubies  and  hydrophobia  once 
more  disappeared.* 

In  the  whole  of  Great  liritain  the  results  from  enforcing  the  muz- 
zling order  have  been  phenomenal,  both  in  the  op|Josition  encountered 
by  the  authorities  and  in  the  sueeessfid  enidicatioti  of  the  disease. 
The  numl>er  of  mbid  dogs  officially  reported  was,  in  1887,  217;  1888, 
U>U;  1880,  31lJ:  In  the  last-mentioned  year  iiiuzzling  was  adopted, 
and  the  number  of  cases  fell  to  129  in  1800,  70  in  1801,  and  Zii  in  1892. 
Then,  owing  to  persistent  opposition,  muzzling  was  stopped,  and  the 
effect  of  withdrawijjg  this  measure  was  at  once  seen  in  the  increase  of 
mbies.  In  1803  there  were  03  ca^s;  in  1804,  248,  and  in  1805,  672. 
At  this  point,  owing  to  public  alarm,  mu^izling  was  again  enforced^ 
reducing  the  number  of  cases  in  1806  to  43S,  in  1807  to  151,  in  1808 
to  17,  in  1809  to  0.  As  no  case  was  discovered  from  November,  1899, 
to  Marcli,  10<X>,  it  was  believed  by  the  veterinary  officer  that  the  dis- 
ease had  been  extinguished  from  tfrcat  Britain, 

These  examples  are  certairdy  sutlicient  to  demonstrate  the  value  of 
muzzling  as  a  means  of  repressing  rabit>s,  and  it  may  be  adcjed  that  in 
countries  like  Fmnce  and  Belgium,  where  muzzling  has  not  been 
adoptcjd,  the  disease  continues  to  prevail  to  a  very  serious  degree. 

*  Fleming:  Paper  before  Seventh  International  Congress  of  Hyjjiene  imd  Demogra- 
pl>>%  1801.  quoted  by  corniiiittef  nn  pulUic  lu-ultli  of  the  Meiliral  BcHi'ietj'  of  the  Bie- 
trict  of  Colmiibift,  Bui.  No.  25,  Bureau  ADimal  liiduBlry. 


MARKET  MILK:  A  PLAN  FOB  ITS  IMPROYEMENT. 

By  Raymond  A.  Pearson,  M.  S., 
AMiStant  Chief  of  Dairy  Division  f  Bureau  of  Animal  Industry. 

rSTRODUCTION. 

Public  interest  in  the  quality  of  market  milk  is  increasing.  Ph}- si- 
cians,  sanitarians,  milk  consumei*s,  and  progressive  milk  producers 
and  dealers  seem  to  appreciate  more  than  ever  before  that  there  is  the 
greatest  variation  in  the  quality  and  wholesomeness  of  milk  sold  in 
our  cities,  and  that  it  is  highl^'^  important  for  this  article  of  food  to  be 
always  pure.  In  some  cities  it  is  extremely  difficult,  if  not  impossible, 
to  get  a  regular  supply  of  milk  of  really  good  quality.  In  other  cities 
milk  of  the  best  quality  is  sold  in  very  limited  quantities.  Man}'^  res- 
idents who  would  like  to  get  the  benefit  of  this  kind  of  service  do  not 
know  that  it  is  available  or  they  do  not  know  who  can  be  depended 
upon  to  furnish  it. 

The  reasons  for  securing  an  abundant  supply  of  pure  milk  are  so 
many  and  so  important  that  the  public  should  be  especially  interested 
in  this  subject  and  should  assist  in  bringing  about  an  improvement 
Some  of  these  reasons  may  be  stated  as  follows: 

(1)  Milk  is  one  of  the  most  common  ariides  of  food, — Next  to  bread 
and  water,  milk  is  probably  more  commonh^  used  than  any  other  aili- 
cle  of  food  or  drink.  In  cities  and  towns  almost  every  house  receives 
daily  a  supply  of  milk  or  cream.  This  is  used  at  nearly  every  meal 
and,  with  few  exceptions,  by  every  member  of  the  household.  It  is 
an  article  of  food  in  which  everyone  may  be  said  to  be  interested. 

(2)  Milk  is  a  n  utrit  to  us,  econ  om  iced,  an  d  vnth  in  any  a  fa  rorite  food.  — 
It  has  always  been  known  that  pure  milk  is  a  valuable  food.  It  con- 
tains in  easily  digestible  form  the  four  kinds  of  nutrients  required  by 
the  body,  namely,  protein,  fats,  carbohydrates,  and  mineral  matter. 
It  is  also  one  of  the  cheapest  of  foods,  as  it  contains  more  nutritive 
matter  than  can,  with  a  few  exceptions,  be  obtained  at  the  same  cost 
in  other  foods.  The  economy  of  adding  milk  to  the  family  dietary 
has  been  shown  by  Jordan,*  whose  experiments  "indicate  that  milk 
should  not  be  regarded  as  a  luxury,  but  as  an  economical  article  of 
diet  which  families  of   moderate  income  may  freely  purchase  as  a 
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mcaii8  of   iiiiproviiig  the  character  of   the  dietary  and  of 
clieajHuiing  the  co-st  <»f  their  supply  of  animal  foodti*'^ 

Many  p**rjioug  use  as  little  uiilk  as  possible,  because  the  kjauwledge 
tbey  have  of  the  eiirele,*s  way  in  which  .some  niUk  18  prodiKvd  makes 
it  rt'pui(iiaut  to  them*  They  fvnr  that  iJiey  will  Im*  served  with  thia 
kind  and  by  it  will  be  j)ois4:»iied  or  that  the  germs  of  8ome  disease  will 
be  brought  to  them.  ThiH  fear  is  80  great  timt  some  families  ahucKst 
exclude  milk  from  their  dietarieM*  instead  of  making  au  ciirnciit  effort 
to  olftaiij  a  thoroughly  good  and  safe  aitieie. 

(3)  Mill'  f.«  usually  n^td  in  the  rair  sU/ft\ — Unlike  other  foods,  milk 
Idom  pQ*!se«  through  treatmeiit  by  wliit-h  dang-erouH  i^erms,  if  it  eon- 
lain  sucli,  are  destroyed  l>efore  it  reaches  the  consumer.  Moat  other 
loodt;;  aiH?  cooked  l>efoi^  they  are  oaten  and  most,  if  not  alK  of  the  bin*- 
teria  they  contaifj  ai'e  thup^  killed  }*y  heat  Inntead  of  f)eing  killed 
after  iutroduction  into  milk,  bacteria  increase  at  a  rapid  rate. 

(4)  IfNjnire  milk  tnat/  rau^e  aeriom  and  eren  fatal  diHtast^, — Fre- 
qnently  cow'ti  milk  i^  the  only  nourishment,  taken  by  iiifimts  and 
iovalidj»,  and  it  is  these  who  are  least  able  to  withstand  the  ill  cti'ects 
of  impure  foods.  The  practice  is  increasing  of  rearing  ehUdren  on 
Bubstitutei»  for  mothers  milk,  and  especiaily  on  cow's  milk.  When 
pure,  the  latter  has  no  superior  for  this  purpose,  particularly  if  it*^ 
composition  has  beea  slightly  altered  to  more  nearly  resemble  human 
Djilk.  Vital  statii»tlc6  show  that  about  one-third  of  all  deaths  are  of 
infantii,  and  that  a  very  large  percentage  of  these  die  fmru  diseases  of 
Hi  '*  live  tnu't.  These  diseases  are  said  to  Ym  due  pimnpully  to 
i )  ^  M  Kjd.  It  is,  therefore,  reasonable  to  assert  that  the  nun-tality  of 
infimt^  has  a  close  reUitionship  to  the  wbolesomeness  of  the  milk  suppl}'. 
In  certain  districts,  where  carne*^t  efforts  have  been  made  to  improve 
the  tnilk  supply,  the  mortality  of  infants  has  Ix^en  iimt^ii  reduced. 

Outbreaks  of  disease  have  been  detinitely  traced  to  infected  milk. 
A  be  most  common  diseases  carried  in  this  way  iim  typhoid  fever, 

<ii^  uu  and  scarhitiua.     There  is  little  dou1>t  that  tuberculosis  is 

•Iso  spread  by  infected  milk.  Derangement  of  the  digestive  tmet 
niay  l»e  caused  by  the  comixiratively  harmless  bacteria  which  are 
ordinarily  found  in  milk,  being  prt^scrit  in  exceptionally  lai^gr  num- 
bers. The  astonishing!}"  large  couteut  of  50^000,000  germs  per  cubic 
centimeter  has  been  reported  in  some  instances  in  the  milk  delivei'ed 
in  cities. 

(5)  TAe  qmdity  of  miU:  can  tkot  be  tcuflly  dtiecttd  hy  its  apptar- 
tfwri'.— The  quality  of  most  foods  can  be  judged  l>y  their  appeaiuuce. 
This  is  not  the  case  with  milk.  It  is  doubtful  It*  any  article  of  food 
can  be  adulterated  or  contaminated  without  changing  its  appi^rance 
to  euch  an  extent  as  is  possible  with  milk.  Some  people  think  it  is  a 
simple  matter  t*j  judge  the  qiaility  of  milk  by  its  color.  tast<^,  keeping 
properties,   and  the  (visible)  sediment^    but  such    i^  not  the  ca^a 
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Although  these  are  indicators,  they  can  not  be  depended  upon. 
Even  expert  dairymen  are  liable  to  be  greatly  mistaken  in  opinions 
based  upon  them.  Skimmed  milk  haying  a  yellowish  tinge  may 
easily  be  mistaken  for  whole  milk,  and,  much  more  important,  milk 
of  an  actually  dangerous  chaiucter  may  not  diflFer  in  appearance  from 
the  pure  article.  It  may  look  the  same  whether  it  contains  200  or 
200,000  bacteria  to  the  cubic  centimeter. 

Accurate  tests  for  quickly  deteimining  the  quality  of  milk  have  not 
yet  been  made  so  simple  and  cheap  as  to  induce  their  general  use. 
The  proportion  of  fat  that  milk  contains  can  be  measured  in  a  few 
minutes,  but  it  is  not  to  be  expected  that  many  householders  will 
ever  be  supplied  with  the  necessary  apparatus  for  such  tests.  And 
pathogenic  bacteria  in  milk  can  be  recognized  only  by  a  trained  bac- 
teriologist, who  requires  several  days  to  make  an  examination. 

(6)  It  is  impossible  for  most  persons  to  personally  inspect  the  source 
of  tJieir  milk  supply. — Most  of  the  milk  delivered  in  large  cities  is 
brought  long  distances  and  passes  through  the  hands  of  dealers  who 
are  supplied  from  many  farms,  and  it  is  impossible  for  a  customer  to 
always  know  from  what  dairy  his  milk  is  shipped.  Families  in  small 
towns  and  a  few  cities  who  are  served  directly  by  producers  can 
visit  the  farms  and  inspect  the  conditions,  but  in  most  cases  such 
visits  would  be  inconvenient  or  impracticable,  and  to  make  them  fre- 
quently would  be  out  of  the  question.  Another  difficulty  is  that 
many  residents  of  cities  do  not  know  what  conditions  should  be  found 
on  a  dairy  farm  and  their  criticisms  might  he  unreasonable,  omitting 
some  important  matters  and  noting  others  of  very  little  importance. 

(7)  Many  milk  prodxu^ers  and  dealers  icould  improve  their  methods  if 
they  appreciated  the  importance  of  so  doing  and  were  told  just  where 
and  just  how  to  make  improvements. — The  operators  of  some  inferior 
dairies  really  do  not  know  what  is  meant  by  a  clean  dairy.  They 
point  with  pride  to  what  is  under  their  charge,  and  perhaps  call  the 
special  attention  of  the  visitor  to  their  close,  dark  stables,  thinking 
that  the  cows  are  thus  kept  comfortable.  Sometimes  the  source  of 
the  water  supply  is  so  near  the  stables  as  to  endanger  the  purity  of 
the  wat^r.  Careless,  slovenly  methods  of  work  are  found  in  such 
places.  Those  in  charge  seem  to  have  the  idea  that  nothing  better  is 
required,  desired,  or  even  possible.  Some  of  these  people  are  capable 
of  being  taught  better  methods,  while  with  others  this  would  be  a 
hopeless  task.  It  is  doubtless  correct  to  say  that  the  miserable  condi- 
tions of  not  a  few  dairies  are  due  to  ignorance  rather  than  to  inten- 
tional negligence,  and  would  be  remedied  if  dairymen  were  shown  the 
need  and  told  how  to  proceed. 

Incredible  as  it  may  seem,  the  writer  has  frequently  met  the  owners 
of  such  places  as  are  described  below  and  found  them  equally  confi- 
dent in  the  purity  of  their  dairy  products.     The  following  descriptions 
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are  of  two  ypvy  vinlike  dairies*  in  the  sjime  vicinity,  unci  sending  milk 
to  the  same  market: 

The  herd  ronsigt^  of  40  native  vowB, 
f&d  corn  nreal  and  lirewers*  grains. 

The  stable  y  pf)or  iinrl  very  dirty,  and 
the  <*ow8  jire  filthy  and  cloeely  packed 
together. 

A  pile  of  manure  as  hijifh  as  the  window 
sihs  i?urr«jundi?  the  stable  and  the  yard  i» 
correapcpndini^ly  fanUy. 

Two  liiiiidre<^l  and  forty  quarti?<4  milk 
are  produced  daily.  It  in  earriefl  to  the 
houi?e,  nea,rly  a  quarter  of  a  mile  away, 
and  con  led  in  a  tmik  of  ice  water,  being: 
at  rjO'=»  to  00°  wlien  wold. 

The  well  i8  near  the  house  and  les«  tlian 
100  feet  from  a  privy  vault.  This  water 
supplies  the  stock  and  all  other  piirposea* 


The  herd  cx)nsiflts  of  75  native  cows, 
fe<l  com  meal  and  hreweri*'  grains. 

The  stable  and  cows  are  in  excellent 
eondition* 

The  manure  is  taken  daily  to  a  distant 
field  and  the  stable  yard  is  clean, 

Ei^ht  hundred  quarts  of  milk  are  pro- 
du<!od  daily.  It  is  stores!  in  an  ice  house 
and  cooled  with  ice,  being  at  40**  to  50** 
when  sold, 

Wat^r  for  the  stock  and  for  washing 
ntendW  is  supplied  by  a  well  and  spring 
conveniently  located,  hut  sufficiently  dis- 
tant from  vault!*  and  stalile  yard. 

In  Ihia  paper  a  practical  plan  for  the  improvement  of  market  milk 
will  Vie  described,  which,  it  is  believed,  could  lie  eiisily  adopted  in  many 
placea  and  would  be  bcneticiid  fdiko  to  those  who  wish  to  proeiire  the 
beat  that  can  bo  produced  and  those  who  wish  to  produce  it  It  is 
somewhat  similar  to  a  plan  that  has  lieeii  in  successful  operation  for 
several  years  and  has  been  approved  liy  progressive  dairymen  and  milk 
dealers  as  well  as  by  physicians,  eity  oflicials,  and  others  having  knowl- 
edge of  it.  Besides  beioti^  definite  in  its  requirement  of  conditionjj 
deemed  essential  where  milk  is  prodoeed  (many  of  which  conditions 
are  oew  and  not  known  to  producers),  it  has  the  advantage  of  being 
a  voluntary  measure.  Tnstetul  of  alarming  consumers  and  decreasing 
the  quantity  of  jiiilk  used,  it  is  lielicved  this  plan  would  ci*eate  public 
confidence  and  increase  milk  consumption.  Furthertnore,  it  places  a 
premium  on  enterprise  and  honesty  on  the  part  of  dairy  farmers, 

MILK    COMMISSION. 

A  responsible  body  of  citizens  who  are  interested  in  an  improved 
milk  supply,  and  having  the  confidence  of  the  comnumity,  should  be 
organized  as  a  milk  commission,  to  have  full  rontrol  of  the  work  pro- 
posed. The  connuission  shoiUd  select  and  secui*e  the  advice  and  assist 
ance  of  four  experts — a  veterinarian,  a  physician,  a  bacteriologist 
and  a  chemti^t— all  iuoih?  or  less  familiar  with  the  conditions  and  possi- 
bilities on  dairy  farms.  The  commission  should  send  to  each  dairy- 
man who  suppliers  milk  to  the  city  a  circular  naming  all  the  particular 
conditions  which  should  be  found  on  every  farm  where  milk  is  pro- 
duccd  for  city  use,  and  announcing  that  when  any  dairyman  notiiies^ 
the  commission  that  he  is  fully  conftuming  to  the  conditions  specified, 

endeavoring  to  do  so,  his  dairy  will  be  inspected;  and,  if  it  itj  found 
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to  comply  in  letter  and  spirit  to  all  the  requirements,  his  name  will  be 
placed  upon  an  "approved"  list  and  he  will  receive  an  official  indoi*se- 
ment  in  the  form  of  a  certificate  like  the  following,  which  be  can  use 
in  any  proper  manner  to  assist  in  securing  new  trade: 

Certificate  of  the  Brantox  Milk  Commission, 

Braiitorij  New  York. 

This  is  to  certtfy  Tliat  tlie  dairy  farm  of  John  Doe  at  F[irmin{itony  and  the  herd 
thereon,  which  furnishes  milk  sold  in  this  city  by  Samuel  Smith,  have  been  thor- 
oughly examined  and  found  to  comply  with  the  conditions  recommended  by  this 
commission.  These  include  a  healthy  herd,  the  use  of  pure  feeds,  appropriate  sta- 
bling and  care,  cle^n  and  prompt  hiuidling  of  tne  milk,  which  is  of  good  composition 
and  quality  and  free  from  pathogenic  and  unnece8^ary  bacteria.  The  attendants  are 
cleanly  and  free  from  communicable  disease. 

In  evidence  of  which  this  certificate  is  granted  said  John  Doc  for  a  period  of 

three  months  from  this  date;  namely,  from  Match  15,  1901. 
but  subject  to  be  sooner  canceled,  for  cause. 


Chairman, 


Secret  an f. 

Note.  This  certificate,  o-  a  correct  copy  of  it,  must  be  conspicuously  displayed  in 
each  8tore  and  uiwn  or  in  each  vehicle  from  which  the  milk  of  this  farm  Is  sold. 


Successive  certificates  to  the  same  dairj'  might  be  in  different  colors. 
Evidence  of  certification  such  as  the  above  certificate  in  reduced  size 
or  a  briqf  statement  on  a  special  slip  or  cap  should  accompany  every 
bottle  of  milk,  showing  also  the  date  of  milking.  The  commission 
should  take  necessary  legal  steps  to  prevent  the  counterfeiting  or 
improper  use  of  its  certificate. 

It  will  be  necessary  to  make  inspections  at  least  once  every  three 
months  (but  at  irregular  intervals),  in  order  to  insure  maintenance  of 
the  prescribed  standard.  Any  neglected  condition  which  ma}'^  be 
found  should  immediately  be  reported  to  the  commission,  which  will 
decide  whether  or  not  the  cause  is  sufficient  to  withdmw  and  cancel 
the  last  certificate  Lssued. 

PERSONNEL   OF  CO^nnSSTON. 

The  pei-sonnel  of  the  commission  having  cliarge  of  the  movement  is 
very  important.  It  should  be  composed  of  any  competent  persons 
especially  interested  in  a  pure-milk  supply,  who  understand  what  is 
essential  for  it,  arc  willing  to  make  some  personal  sacrifice  to  bring  it 
about,  and  who  have  the  confidence  of  the  community.  The  members 
should  possess  good  executive  ability,  as  their  work  must  be  conducted 
in  a  business-like  way,  and  will  be  successful  only  in  proportion  as 
this  is  done.     The  duties  might  be  arduous  at  first,  but  this  need  not 
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lla^t  long.  After  the  system  U  fairly  started  the  principal  service  of 
tlic  commission  vrould  he  to  act  as  referee,  the  clerical  work  being  in 
charge  of  a  secretary,  and  inspections  being  made  by  experts.  There 
are  few  cities  where  the  question  of  a  better  milk  supply  has  not  been 
more  or  less  agitated,  and  physicians  are  usually  the  ones  most  active 
in  urging  improvement.  As  the  changes  needed  are  chiefly  along  sani- 
tary lines  and  for  the  benefit  of  the  public  health,  it  is  appropriate  that 
the  medical  profession  should  take  a  prominent  part  in  the  movement. 
The  fact  that  physicians  as  a  class  have  the  fidl  confidence  of  the  com- 
munity is  another  rca.^on  why  they  should  take  an  active  part. 

A  representative  voluntary  organization  luight  be  formed  for  this 
pui-pose^  but  a  comraittee  appointed  by  a  board  of  health,  an  influential 
civi<'  club,  or  a  leading  medical  society,  with  the  understanding  that 
their  effoi-ts  would  have  the  support  of  the  uppointing  body,  would 
start  work  under  more  favorable  auspiees.  It  is  doubtful  if  there  are 
many  important  cities  or  town^^  where  such  committees  could  not  be 
form£?d.  Care  should  be  taken  to  have  the  plan  of  work  understood 
and  approved  by  public  opinion, 

EXPERTS. 

It  will  be  seen  that  at  least  four  exi^erts  would  be  required  to  assure 
the  observance  of  all  the  conditions.  As  stated,  the  experts  selected 
by  the  commission  should  Ix?  familiar  with  the  conditions  and  possi- 
bilities of  dairy  farms.  The  more  these  officers  understand  of  modern 
dairy  science  and  the  details  of  dairy  work,  the  better.  Unless  thus 
qualitied  they  are  liable,  to  be  unreasonable  and  thus  bring  the  move- 
ment into  disfavor.  They  should  be  able  to  give  practical  advice  to 
dairymen  when  needed.  Their  examinations  should  always  be  without 
previous  notice. 

It  should  be  the  duty  of  the  veterinarian  to  examine  the  cattle* 

I  stables,  drainage,  ventilation,  food,  water,  yards,  pasture,  methods  of 
milking  and  of  handling  the  milk,  the  exercise  of  the  animals,  and  all 

I  matters  connected  with  their  health,  care,  and  management.  Also  to 
see  that  the  conditions  of  the  contract  relating  to  these  matters  are 
fully  complied  with.  Where  there  is  much  of  this  kind  of  work  to  be 
done,  the  veterinarian  might  confine  bis  attention  to  the  herd  and  its 
management  and  the  immediate  surroundings,  %vhile  other  inspectors 
(expert  dairymen)  could  look  after  the  sanitary  conditions  outside  of 
the  stable  and  the  general  subject  of  the  care  of  the  milk* 

The  physician  should  examine  all  persons  working  about  the  dairy 
or  in  any  way  connected  with  the  care  of  the  animals*  milk,  and  uten- 
ftils,  and  the  transportation  and  delivery  of  the  milk,  in  relntion  to 
their  habits  of  cleanliness  as  well  as  for  transmissible  dideaaea%  and 

this  as  often  as  is  deemed  necessary. 

*■' 

The  bacteriologist  should  examine  the  milk  to  test  the  eflicicncy  ot 
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the  methods  in  force.  He  should  take  samples  at  the  fai*m,  and  when 
the  milk  is  being  delivered  to  the  consumers,  and  by  a  bacteriological 
exami nation  .(usuall}'  only  the  counting  of  the  bacteria)  and  a  micro- 
scopic examination,  deteraiinc  the  nature  of  the  bacterial  content  and 
if  pus  cells  are  present.  His  examinations  should  be  made  ever}'  few 
weeks,  and  will  be  the  truest  indication  of  the  thoroughness  with  which 
the  requirements  are  being  followed.  Experience  shows  that  it  is 
not  unreasonable  to  expect  milk  free  from  pus  cells  and  pathogenic 
bacteria,  the  other  bacteria  of  which  will  frequently  number  fewer 
than  1,000,  usually  under  10,000,  and  seldom  over  20,000,  per  cubic 
centimeter. 

The  chemist  should  make  examinations  sufficiently  frequent  to  deter- 
mine if  the  milk  be  of  correct  composition,  of  requisite  richness,  and 
free  from  adulteration.  A  fair  standard  of  the  composition  and  quality 
of  good  milk  is  4  per  cent  of  fat.  With  reasonable  caTO,  milk  can  be 
kept  at  an  average  which  will  be  within  one-half  of  1  per  cent  of  this 
standard.  Some  fluctuation  in  the  measure  of  fat  is  sure  to  occur,  and 
an  occasional  drop  even  below  3i  per  cent  for  a  day  or  two  should  not 
result  in  condemnation.  If  the  average  remains  above  4i  or  below 
3i  per  cent  for  any  length  of  time,  the  purchasers  of  the  milk  should 
be  notified. 

CONDITIONS   TO   BE    REQUIRED. 

The  success  of  the  whole  scheme  will  depend  largely  on  the  condi- 
tions required  and  the  detail  in  which  they  are  stated.  The  fitness  of 
a  dairy  for  approval  should  not  be  left  entirely  to  the  judgment  of  any 
individuals.  All  the  requirements  should  be  so  fully  and  plainh'  stated 
that  there  can  be  no  doubt  as  to  their  meaning;  otherwise,  even  the 
most  capable  and  conscientious  inspectors  might  be  accused  of  unfair- 
ness^in  their  reports.  The  dairyman  should  know  exactly  what  he  is 
expected  to  do,  and  should  be  able  to  easily  see  how  others  maintain 
such  conditions. 

The  requirements  should  not  be  needlessly  numerous  and  restrictive, 
but  should  include  an  explicit  statement  of  the  conditions  that  are 
approved  and  deemed  necessary  by  dairy  authorities  for  producing 
pure  milk.  They  should  refer  in  unmistakable  terms  to  the  essentials 
in  connection  with  the  herd,  buildings,  equipment,  methods  of  con- 
ducting the  work  and  handling  the  milk,  and  should  leave  no  doubt  in 
the  mind  of  the  intelligent  dairyman  as  to  how  milk  should  be  pro- 
duced in  order  to  be  clean,  pure,  and  of  good  quality.  Only  a  few 
years  ago  it  would  have  been  impossible  to  have  made  definite  recom- 
mendations along  all  these  lines,  but  such  investigations  and  experi- 
ments have  been  reported  that  many  former  mysteries  are  now  well 
understood  facts.  Besides  including  the  essentials  for  the  production 
of  the  purest  milk,  the  conditions  should  provide  for  aflFording  every 
facility  to  members  of  the  commission,  or  their  representatives,  for 


s  IS  usual 
approved,  and  "  1  hf^  biiUdiir^s  shiill  bo  rarcnl  for  hi  a  prnfx*r  niiuiner/' 
and  *'*'All  utensil??  .shall  bt*  thoroughly  fleaiuHl;''  but  «ui'h  rules  might 
mean  different  things  to  different  I'eaders,  Doubtless  many  would 
incorrectly  understand  that  the  use  oi  warm  water  and  soap  would  be 
suffieient  to  fultill  the  last  requirement  a.s  stated.  Inrstead  of  such 
gene  ml  expressions  it  is  proposed  to  state  explieitlv  those  methods 
which  are  prop^^i',  thorough,  and  of  proved  et^t*ieney.  Under  some 
uiULSual  eonditiond  it  might  bo  desirable  to  modify  <'ertain  of  the 
requirements,  which  the  eommission  shoukl  have  full  power  to  do 
upon  the  recommendation  of  its  experts. 

A  set  of  requirements  follows  wliii'hare  suitable  for  incorporation 
in  the  agre^nuent  between  the  dairyman  and  the  com  mission.  With 
tmh  rules  in  his  hand,  the  inspector  shoidd  have  little  ti*oeil)le  iu  deter- 
mining just  where  failures  have  l>een  made  and  in  pointing  them  out 
to  the  dairyman.  It  should  be  reuieiuhered  that  practically  these  same 
rules  are  being  carefully  followed  on  successful  dairy  fanns^  located  ia 
sevei*al  different  States. 

KEgUIREMKNTS. 


GENERAL 

Kver>'  facility  shall  be  affonkHl  al  all  tinier  to  members  t>f  the  rommission  or  ita 
rejirescntatives  for  making  (?xanviiiatk>iiH.  Saiiipleta  nf  milk  for  exaiiiination  shall  bo 
furnished  wheiiuver  re<iueetiMl. 

Whenever  re<[aested,  the  dairyman  shall  furnish  traneporUitiua  fur  the  represent- 
litive  of  the  commiHsion  between  the  farm  and  the  most  eonvenient  railroad  station, 
or  from  his  fann  to  a  ueigtiborinsi?  one. 

Thie  agreement  t?an  at  any  time  be  dcH'lare<l  void  by  the  commission. 

LOCATtO>f   OF   BnLDINaK|  PASTIHES,   ETt\ 

The  location  of  the  stable,  dairy,  and  pa^itures  shall  be  subject  to  the  approval  of 
the  e<irijan5«i<ion. 

All  Imildingfi  shall  be  sty  locatetl  tlmt  they  will  have  ^uod  drainage.  The  stable 
fthall  Ix?  on  relatively  eb-vated  ground. 

No  building  used  for  dairy  purposes  tilmll  be  witbia  200  yardi^  of  any  marshf 
gro«n<l  or  stagnant  water»  and  no  chicken  coop,  hogpen,  horse  stable,  privy,  water- 
clo*iet^or  unnal  nhull  In*  within  10()  feet  of  the  building  for  keeping  or  handling  milk. 

The  snrroundinge  ot  all  buildings  shall  be  kept  clean  and  in  good  order.  The  accu- 
mulation of  dirt^  rubbieb,  muriyre,  ur  decayed  matter  i-ludl  not  be  pemiilled. 

WATEll  SL-PPLY. 

The  dairy  t^hall  t»e  supplicnl  with  an  abundance  of  ptire  water,  the  .^K^nrce  of  which 
ehall  not  be  within  250  feet  of  the  stable  or  of  any  barnyard,  [irivy,  «>r  other  possible 
eonrce  of  contamination. 

Water  from  wells  or  ppringi*  which  are  not  protei^ted  aKJiinnt  the  entrance  of  flood 
and  (surface  water  shall  nut  be  useil  for  cooling  milk  or  cleaning  utexisils- 

A  fiample  of  the  water  shall  be  furnished  to  the  commiwiion  at  any  time  reqaeeted, 
and  the  water  sliall  be  examined  at  least  once  ever}"  year. 


166  BUREAU    OF   ANIMAL   INDUSTRY. 


The  stable  shall  be  arranged  with  a  view  to  the  comfort  of  the  animals  and  so  as 
to  facilitate  the  work  of  cleaning,  milking,  etc. 

The  floor  shall  be  smooth  and  incapable  of  absorbing  liquids,  and  sloping  suffi- 
ciently to  cause  good  drainage. 

The  gutters  behind  the  cows  shall  be  oi>en  and  with  sufficient  incline  to  cause  good 
drainage. 

The  side  walls  and  ceiling  shall  be  so  tight  as  to  prevent  dust  sifting  through,  and 
they  shall  be  so  constructed  as  to  prevent  cobwebs  and  dust  from  collecting  and  easily 
to  be  cleaned. 

There  shall  be  windows  in  at  least  two  sides  of  the  stable,  providing  not  leas  than 
3  square  feet  of  unobstructed  window  glass  to  each  animal. 

Each  animal  shall  be  allowed  at  least  as  many  aibic  feet  of  air  space  as  the  number 
of  pounds  of  its  live  weight. 

The  ventilation  shall  be  so  efficient  that  one  will  not  notice  a  stale,  disagreeable,  or 
strong  animal  odor  on  entering  the  building. 

The  stalls  shall  be  comfortable,  at  least  3  feet  wide,  or  3i  feet  for  a  large  cow,  and 
so  long  that  the  animal  need  not  habitually  stand  with  feet  in  the  gutter. 

The  stable  yard  shall  be  well  drained  so  as  to  be  usually  dry,  and  no  pools  allowed 
to  form. 

A  suitable  place,  at  least  200  feet  distant  from  the  stable  building,  shall  be  provided 
for  cows  not  approved  by  the  veterinarian  and  those  separated  from  the  herd  for  any 
cause  except  calving. 

A  special  room,  conveniently  located,  sliall  be  provided  for  the  milkers  to  wash  in 
before  and  during  milking. 

The  stable  shall  be  kept  scrupulously  clean. 

The  interior  walls  shall  be  kept  clean  and  light  colored.  If  whitewash  is  used,  a 
fresh  coat  shall  be  applied  at  least  three  times  a  year,  and  oftener,  if  necessary,  to 
keep  the  walls  clean  and  white.     Mold  spots  shall  not  be  permitted. 

The  accumulation  of  dirt,  cobwebs,  rubbitih,  and  materials  not  needed  for  stable 
work  shall  not  be  permitted. 

At  least  half  an  hour  before  milking  time,  stables  shall  be  thoroughly  cleaned  and 
ventilated  and  manure  removed  from  the  building. 

The  stable  floors?  shall  be  sprinkled  when  necessary,  to  keep  down  the  dust. 

When  cows  are  kept  in  the  stable  continuously  (as  in  stormy  weather),  it  shall  be 
denned  often  enough  to  be  kept  as  free  as  possible  from  manurial  odors.  If  neces- 
sary, land  plaster  shall  he  used  for  absorbing  liquids  and  odors. 

At  least  once  every  two  months  the  mangers  shall  be  scrubbed  with  a  brush  and 
water  and  soap,  lye,  or  washing  powder. 

Animals  of  other  species  shall  not  be  kept  in  the  same  room  with  milch  cows. 

No  strong  smelling  material  shall  lye  allowed  in  or  near  the  stable.  If  manure  is 
on  the  premises,  it  shall  be  at  least  100  feet  distant  from  the  stable. 

THE   DAIRY    HERD. 

The  herd  shall  include  no  sick  animal,  and  especially  none  showing  signs  of  tuber- 
culosii.^,  contagious  abortion,  or  other  trouble  associated  with  parturition,  or  with 
mammitis,  mammary  abscess,  or  other  udder  disease,  persistent  diarrhea,  actinomy- 
cosis, fever,  or  any  febrile  disease.  Such  animals  and  any  other  diseased  animal  on 
the  farm  shall  be  promptly  reported  to  the  commission  and  disixjsed  of  as  it  directs. 

The  herd  shall  be  examined  thoroughly  by  the  veterinarian  of  the  commission  at 
least  once  in  three  months  and  whenever  ordered  by  the  commission,  and  animals 
unsatisfactory  to  the  commission  shall  be  removed.  The  herd  shall  include  no 
animal  not  approved  by  the  veterinarian. 
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Anitnals  i>r«»pr»Hi*l  to  he  4nlilo<i  t<«  tlie  herrl  Mliall  U^  kej:>t  in  a  Hpparatt'  biiiUlinp  until 
iKfipt9S*ed  by  the  \'^&U?rinariiui,  aft4?r  »  physical  examination  mid  tulierculin  tt^Kt' 

TubiTrulin  shall  be  use<l  in  exatniitation  for  tuVierouloais  wheoevcT  tJierr  is  rvasiin 
to  8Ui?pect  the  prenence  of  tXm  ilieease. 

Any  animal  showing  »vi*k*nce  of  ilJ  htjaJth  ormiapected  of  being  ill,  and  any  Animal 
off  feeil  or «.'X<ut42d, shall  1m3  at  once  n-nirAed  from  the  main  stable  and  the  milk  of  all 
6U*'h  slmll  bf'  dif«c*^r(ied  from  the  market  milk. 

Mili'h  rowH  shall  be  groomed  not  more  than  one  hour  l»efc*rr*  f*y<*ry  Jiiilklog^  A 
sLifl  brush  shall  lie  tiaed  to  remove  dry  nuitter  and  pla^eti  soiled  with  fresh  manure 
shall  lie  cle-aned  by  washing. 

Long  hair  on  the  ud<ler  at«d  flanJcja  shall  l>e  ciipped, 

Cowj^Hball  not  be  exposed  to  inclement  weather. 

ik^mn  aball  ne\'=er  li^  unduly  exciteil  by  loud  ta^lkini?,  almfie,  or  (itherwi^e.  Tliey 
shall  not  be  driven  faster  than  a  walk.  They  shall  at  all  times  be  treateil  quietly  luid 
kimily. 

Any  cow  in  Ihc  Imbit  of  tKKxking  oU^ere  dball  be  either  d^oroed  or  separated  from 
the  hf»xj. 

No  liuirty  or  nmldy  hay  or  j?traw,  bedding  from  horse  etalle,  or  other  nnclean 
mutetfittl  «hall  be  used  for  bedding  cows, 

CowtJ  shall  be  removed  fri^m  the  stublt;  in  which  the  herd  io  kept  at  least  fifteen 
davH  l»efore  due  to  ealve  and  shall  not  bo  retumoil  until  at  least  three  days  after 
calving* 

The  herd  xuiik  shall  tie  maintained  at  an  avei^a^  qtialily  to  test  not  lees  than  3.5 
per  cent  of  fat  and  as  el»>He  ai?  possible  to  4  per  eent. 


FEKDI3PO    A^'D   WATKRlNlt. 

All  f'Xid  !itTiff!i  sshali  l>e  kept  in  an  apartment  separate  fmm  the  animals. 

Only  those  foods  shall  }^  ti»ed  which  consist  of  fresh/ palatable,  or  nntritious 
mat4:nal8>  snich  as  are  known  will  not  injure  the  health  of  xhe  co^'s  or  affect  the  taste 
or  ehnraiier  of  the  milk, 

C'ovv.^  jiball  be  fed  liberally  and  nsgulnrly — that  is,  in  the  same  order  and  at  the 
same  honr  e\'ery  day, 

A  well-lmlanced  rattun  9hn.\\  )>e  use*!  and  ehanges  of  feed  slial!  l>e  made  slowly. 
An  ciifire  change  of  grain  ?lia!l  1>e  made  only  gradimlly,  extending  over  m?veml 
day,*?. 

Tiie  ration  sball  be  reported  to  the  wmmi«fion  whenever  it  is  propo,«ed  to  mate- 
rially change  it,  the  changes?  lieing  named. 

If  garlic  or  other  weeds  which  cnuse  undesirable  flavors  in  milk  are  in  the  pastnr«» 
cows  t»hall  be  bro\ight  to  the  fitabte  long  enongh  before  milking  so  that  the  weed 
flavor  may  not  be  noticeable  in  the  milk,  A  light  feed  of  hay  or  some  sweet  forage 
l>efore  milking  apjiears  to  awiist  in  the  removal  of  weed  flavors. 

No  dry  or  dusty  f^>od  t*haM  l»e  given  \^*ithin  one  hrnir  previous  to  milking;  if  its  use 
is  necessary,  it  shall  bo  8prinklc<l  before  it  im  fed. 


*  Many  of  the  cows  supplying  milk  to  citie?  are  brought  from  a  distaims  and  tuber- 
cnlwb  ha«i  been  introducod  in  tins  way  to  herds  where  it  wn3  not  before  known, 
BevcTiil  Htate*^,  namely,  Vermont,  New  Hamp^hire^  Massachoaettit,  Rhode  Iftland, 
New  ,fersey,  Pennsylvania,  and  Illinois,  require  all  cjLttlo  entcfing  thmr  limits  for 
brveding  or  dairy  porpoBos  to  ]m*  tested  with  tuberculin  under  th«  anpcrvii^oQ  of 
Stare  otiicer^,  unless  tJiey  .ire  accompanied  with  a  reoent  health  certificat*?  of  this 
character,  H  thw  Is  consideiHNi  of  suJiicient  hnpoTtanoe  to  be  inclnded  in  i?tate  laws, 
a  similar  nde  should  certainly  appear  here  to  protect  against  dijae^i^e^l  cows  entering 
the  approveii  dairies,  whether  tJiey  come  from  dthm  SlKtos  or  not,  as  it  is  known  that 
no  iState  is  freL*  from  ihis  dii^ease* 
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Cows  shall  be  watered  at  least  twice  a  day. 

Pure  water  shall  be  provided  in  abundance  and  easy  of  access;  it  shall  be  fresh 
but  not  freezing  cold. 
Cows  shall  not  be  allowed  to  drink  regularly  from  stagnant  pools. 
Salt  shall  always  be  accessible  or  given  at  frequent  inten-als. 

EMPLOYEES. 

Employees  shall  be  clean  in  habits  and  appearance. 

They  shall  be  continually  vigilant  to  keep  everything  connected  with  the  cattle 
and  milk  scrupulously  clean  and  in  good  order. 

The  dairyman  shall  keep  informed  as  to  the  health  of  all  employees  and  the  mem- 
bers of  their  households. 

No  person  havinsr  throat  trouble  or  being  otherwise  out  of  health  shall  be  admit- 
ted to  the  stable  or  dairy  room. 

The  existence  of  smallpox,  typhoid  fever,  diphtheria,  scarlet  fever,  measles,  or 
other  contagious  disease  on  or  in  the  vicinity  of  the  dairy  farm  shall  be  promptly 
reported  to  the  commission,  and  the  sale  of  milk  shall  be  stopped  till  its  resumption 
is  authorized. 

No  person  connected  with  the  dairy  shall  enter  a  house  where  it  is  known  that 
there  has  been  a  contagious  disease  until  it  has  been  disinfected. 

No  employee  or  other  person  shall  be  permitted  in  the  dairy  who  has  been  in  con- 
tact with  any  contagious  disease. 

While  engaged  about  the  dairy  or  in  handling  milk,  the  use  of  tobacco  or  intoxi- 
cating liquors  shall  not  be  permitted. 

MILK   ROOM. 

There  shall  be  a  room  which  shall  be  used  for  no  other  purpose  than  to  provide  a 
place  for  handling  the  milk,  storing  clean  milk  utensils,  and  holding  fresh  milk  pre- 
vious to  its  removal  from  the  dairy. 

It  shall  be  within  easy  access  of  the  stable,  but  so  placed  that  it  can  not  easily  be 
reached  by  dust  or  odors  from  the  stable  or  yard  or  other  source. 

If  under  the  same  roof  with  the  stable,  it  shall  be  separated  therefrom  by  a  light, 
clean,  and  ventilated  room  or  passageway  at  least  4  feet  wide  and  4  feet  long,  with 
doors  kept  closed  by  springs.  Or  the  arrangement  shall  be  such  that  it  will  be  nec- 
essary to  pass  out-of-doors  in  going  from  the  stable  to  the  milk  room. 

This  room  shall  be  entered  only  by  persons  having  business  therein;  no  one  shall 
be  admitted  who  has  been  where  a  contagious  disease  exists  or  who  is  wearing  dirty 
garments. 

It  shall  be  kept  scrupulously  clean  and  shall  be  occasionally  thoroughly  dried  in 
all  its  parts. 

It  shall  contam  nothing  that  is  not  required  for  handling  milk. 

Dairy  utensils  shall  be  removed  to  another  room  for  cleaning  sls  soon  as  they  have 
been  used. 

Sour  milk  shall  not  Ije  left  in  the  milk  room. 

It  shall  be  well  lighted. 

Windows  and  doors  shall  be  fitteil  with  screens  to  keep  out  insects. 

It  shall  have  a  hard  floor,  impervious  to  moisture. 

The  drain  shall  be  provided  with  a  common  S-trap,  and  so  constructed  that  it  can 
easily  be  cleaned  by  steam  or  disinfectants.  Except  under  unusual  conditions,  the 
drain  shall  be  at  least  200  feet  long. 

No  permanently  moist  place,  except  running  water,  shall  be  allowed  in  its  vicinity. 

The  walls  and  ceiling  shall  be  kept  clean  and  light  colored.  If  whitewash  is  used, 
a  fresh  coat  shall  be  applied  at  least  every  three  months,  or  oftener  if  necessary,  to 
keep  the  walls  clean. 
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Sp«>t^  of  irioTd  Hhall  ritit  be  ulkjwtMl  tn  rU^flnp  on  the  walls. 

If  there  are  shelves  of  wochI  in  the  iTKJm,  they  shall  be  painted  or  oileiL 

No  accvimukition  of  dirt,  cobwebfl,  nibbiflh,  onioeleaii  luate rials  shall  Ijepennitt^i, 

MILK    tTEXSILR, 

St»  far  as!  po^ible,  dAiry  iiteoaiils shall  be  nmde  <*f  uietal^  >?Ia88j  or^rluzed  earthenware^ 
and  ehall  Vw*  of  simple  ronst ruction  so  nt*  to  be  ea>ily  rleiine<l;  j«»intj^and  riiiiii^rtf  metal 
It  tonsils  gihall  be  smooth  mul  4^mcks  entirely  til  let  I  with  solder. 

No  milk  vesstdis  shidL  lr»e  Uf«e<i  whicli  art'  iihl,  rusty^  or  dilrtytidateti. 

Ve«9el3  use<l  for  earryinjj;  milk  shall  Ix^  iistni  foriiothinj^  elt*e. 

No  milk  vesiieltj  or  nteiisils  except  ]iailrJ  ^hall  be  taken  into  tlie  .«talde  or  milking: 
ro*jm. 

AH  utormib  shall  be  elea.ne<l  in  a  >epanUe  \va,Hh  ri>oiii  (not  in  a  dwelling  hon&e  or 
in  th€?  milk  room),  especially  fitt^^d  for  the  i>nri:Mji!4i%  conlalninj^  a  Ixjtiler  and  a  tight 
eheet  for  ateauiinjiC  or  ample  fa(*ilities  for  pterilizing  with  boilinj;  water. 

All  ntenmliJ  shall  be  cleaned  immerliately  after  usi^. 

J^fore  eleaninj?,  milk  ntensiit*  feslmll  l>e  rinsed  witli  c*dd  or  lukewarm  water;  they 
shall  then  be  wa^^hed  thoroughly  with  hot  water  with  the  aid  uf  f^rmie  cleaning  jirepa- 
ratioii  (other  than  lauii<lry  i*«Mtip  or  infcniir  wuHliinj;  powder),  a^  sal  soda,  then  rinsed 
with  clean  water  and  sterilize<l  by  exposure  for  at  least  ten  minutes  to  live  ?tea,m  or 
water  that  is  actually  boiling. 

Kvery  part  of  an  article,  outer  aM  well  as  itiner  surfa<?ei«,  »hall  be  cleane«l  with  a 
bni«h,  or  be  in  plain  view  when  cleaned, 

Ait«r  eleAning,  vt?t<yelH  shall  R'  kept  iii\  erted,  without  rovere»  in  a  clean,  dry,  dust- 
ier*, and  odorless  atmt^pheri*. 

Cleaninjr  cloths  shall  be  washe^l  an<l  sterili/ed  daily, 

sponge?*  i^liail  not  Im  useil  for  i^leaning. 

MILKEHa   AND   MILKING.' 

Before  commencing  to  milk,  the  milker's  handg  shall  be  carefully  washeil,  Ui*ing 
kiap  and  nail  brush,  aiifi  then  rinsed  in  clean  water. 

A  ffiiecial  Muit  of  clean  outer  jjamients  of  white  cotton  or  linen,  and  cap,  shall  be 
worn  iluring  milking  and  at  no  other  time;  when  not  in  une,  these  must  not  be  kept 
in  the  stable  or  living  rotim,  but  in  a  clean  and  ventilated  place. 

Just  iHifore  milking,  the  udder  and  yurroumiing  jiarti*  of  every  cow  shall  be  brushed 
and  then  wii>ed  with  a  clotb^  clean  an«l  damp,  hut  not  dripping. 

The  milker* t4  hamls  Bhall  be  kept  dry  when  milkingj  they  ehall  not  come  in  con- 
tact with  the  milk. 

The  first  three  or  four  streams  of  milk  fnmi  each  teal  shall  be  drawn  into  a  separate 
vessel  to  lie  thrown  away»  but  not  into  the  gutter  nor  upon  the  floor. 

Milking  shall  be  done  in  a  quiet,  (deaUi  and  thorough  manner,  antl  at  tlie  same 
hours  daily. 

Milkers  shall  avoid  handling  the  cow*i  more  than  necessary. 

No  stmnge  jier^in  or  animal  shall  \m  alloweil  in  the  stable  or  milking  room  at 
milking  thue^ 

If  the  milk  from  a  cow  id  bUxjdy,  stringy ^  or  thick,  or  if  it  has  an  unnatural  appear- 
ance^ or  if  manure  gets  into  it,  it  shall  be  discanh^l  and  the  i«iil  vMished  and  sterilized 
before  it  is  again  used. 


*  A  separate  milking  room  is  advocated  by  some,  hot  it  is  strongly  objected  to  by 
others  who  are  succeeiling  remarkably  well  in  the  produt  tion  of  high-grade  milk. 
It  could  be  iisci\f  if  desired,  under  this  form  of  contract  as  there  is  nothing  to  prevent 
moving  the  cow*8  from  one  roam  to  another  just  Ix-fore  they  are  milke*!  aiid  the 
requiremcntfj  of  cleanliness,  etc.,  are  suppas*'d  to  a])pty  wherever  the  cows  are  kept. 
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Cows  separated  from  the  herd  shall  be  milked  after  the  herd  is  milked  or  by  other 
milkers  than  those  employed  with  the  herd.  The  milk  from  any  cow  whose  health 
is  suspected  shall  be  discarded,  or  if  fe<l  to  farm  animals  it  shall  first  be  heated  above 
180°  F. 

CARE   AND   DBLIV£KY   OF   MILK. 

Immediately  after  each  cow  is  milked,  the  milk  shall  be  taken  to  the  milk  room. 

It  shall  then  be  promptly  strained  through  a  fine  wire  gauze  and  a  layer  of  absorb- 
ent cotton,  protected  on  either  side  by  a  piece  of  cheese  cloth. 

It  shall  be  thoroughly  aerated  by  some  modem  appliapce  and  cooled  to  a  tempera- 
ture of  45°  F.  or  lower.  The  cooling  shall  be  done  within  fifteen  minates  after 
being  drawn  and  the  milk  shall  then  be  kept  constantly  at  or  below  the  temperature 
stated. 

Milk  shall  be  stored,  while  on  the  farm,  only  in  the  regular  milk  room,  and,  except 
for  special  reason,  it  shall  be  kept  in  a  covered  vessel. 

When  milk  is  stored  in  cold  water  in  a  tank,  the  water  shall  be  changed  often 
enough  to  prevent  its  having  any  unpleasant  smell  or  appearance.  Care  shall  be 
taken  to  have  the  water  higher  than  the  level  of  milk  in  the  cans.  The  storage  tank 
or  ice  box  shall  be  thoroughly  scrubbed  out  at  least  once  a  week.  The  overflow  pipe 
shall  >>e  properly  trapped  to  prevent  the  entrance  of  sewer  gas. 

No  ice  shall  be  put  into  the  milk,  and  it  shall  not  be  allowed  to  freeze. 

Night  and  morning  milk  shall  not  be  mixed. 

No  preservative  or  other  substance  shall  be  added  to  milk  for  any  purpose,  and  no 
part  of  the  milk  shall  be  removed. 

The  addition  or  subtraction  of  cream  may  be  practiced  when  specially  permitted 
by  the  commission  for  the  purpose  of  j)roducing  milk  of  guaranteed  standard. 

Every  possible  precaution  shall  be  taken  to  improve  the  keeping  quality  of  the 
milk,  to  maintain  its  purity,  and  especially  to  prevent  the  entrance  of  objectionable 
bacteria. 

Milk  for  retail  trade  shall  be  placed  in  flint  jilass  jars  at  the  dairy  where  produced, 
and  preferably  as  soon  as  it  has  been  cooled,  and  no  jar  shall  be  opened  before 
delivery. 

The  jars  shall  be  of  a  pattern  which  has  a  comparatively  simple  and  cleanly  method 
of  closing. 

The  jars  shall  be  fllled  by  han<l,  pouring  from  a  pitcher  or  can  or  by  a  machine 
constructed  so  that  it  may  be  completely  cleaned.  Unnecessary  spilling  of  milk 
when  the  jars  are  being  fllled  shall  \te  avoided,  and  milk  so  spilled  shall  not  again 
be  put  into  theni. 

As  soon  as  filled  the  jars  shall  be  sealed  and  a  label  af!ixe<l  bearing  the  date  of 
the  milking,  the  names  of  the  dairyman  and  distributing  agent,  also  the  special  mark 
adopted  by  the  commisinon. 

In  wann  weather  the  glass  jars  of  milk  shall  Ije  kept  surrounded  by  ice  water  or  ice. 

Milk  packages  shall  not  be  unnecessarily  agitated  and  they  shall  be  protected  from 
the  heat  of  the  sun. 

Milk  for  wholesale  trade  shall  be  in  vessels  sealed  before  leaving  the  milk  room. 

As  much  care  shall  l^e  exercised  during  transportation  as  at  the  dairy. 

No  milk  shall  be  sent  from  the  dairy  which  is  more  than  eighteen  hours  old. 

While  awaiting  delivery  in  the  city  milk  shall  be  held  in  a  clean  room  not  used 
for  domestic  purj)oses. 

Delivery  wagons  shall  he  so  constructed  as  to  protect  milk  from  the  weather,  and 
all  fittings  and  inside  parts  shall  be  cleaned  frequently;  in  warm  weather  they  shall 
be  wa.shcd  daily  with  wann  water. 

The  collection  of  empty  lx)ttles  and  milk  tickets  or  checks  from  houses  where  an 
infections  disea^sc  is  known  to  exist,  shall  be  made  by  other  persons  and  vehicles 
than  those  delivering  the  milk.     When  returned  to  the  dairy,  the  bottles  shall  be 
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taken  to  a  separate  building  and  thoroughly  sterilized  beftre  1>eing  carriwl  to  tlie 
dairy  mom,  and  all  miah  collfctfHi  tickets  and  che<'ks  silmll  be  promptly  ryctinled  and 
de^t  roved- 

All  tickets,  rhecka,  and  laMs  on  jarg  or  bottles  shall  be  new  wlien  delivered  lo 
cx^mntmers,  and  none  »haU  be  used  a  eecond  time. 

HENERAL   CONSIDERATIONS. 

A  certiticat4>  yimilur  to  the  one  sugcrested  on  page  l*j:i,  stilting  tliat  a" 
diiiiy  b  conducted  in  an  approved  manner,  may  be  very  useful  to  one 
who  selU  milk  by  assiisting  in  securing  fair  prices  and  new  iiiide,  for 
many  of  tlie  best  cUvst^  of  milk  users  would  value  the  assunine**  thus 
given.  This  wa.s  exemplitied  in  a  Western  city  where  an  elTort  was 
made  to  improve  the  city  milk  supply  by  a  somewhat  similar  methml 
When  it  became  known  throughout  the  city  that  a  certain  dairy  hud 
been  awarded  a  special  certilicsite  on  account  of  itii  excellent  methods, 
its  bu&iness  immediately  increased,  and  to  such  an  extent  that  other 
dairies  were  soon  pressing:  for  examinations  in  order  that  thej^  mitjfht 
secure  like  certificates.  The  certificates  were  awarded  by  the  board 
of  health  (not  based  upon  an  ordinance,  however),  and  the  secretaiy 
of  the  board  repoHs  that  the  movement  has  been  '*  exceeding  success- 
fulJ'  The  milk  from  dairies  holding  certificates  is  sold  at  an  advance 
of  1  cent  per  quart. 

In  order  to  make  the  plan  still  mure  attractive  to  dairymen,  it  would 
be  well  to  keep  the  matter  before  the  public  bj'  periodically  publish- 
ing the  list  of  approved  or  certified  dairies  and  making  brief  but 
pointed  statements  of  the  object  of  the  system  and  of  the  way  to 
obt;un  the  indorsement.  Anyone  seeing  the  list  would  naturallj^  look 
for  hi^  milkman's  name,  and,  if  not  found,  explanations  would  be 
songbt.  Without  doubt,  many  would  insist  that  those  supplying 
them  be  on  the  list. 

The  plan  outlined  may  seem  to  be  pmcticublc  only  where  milk  is  Bold 
by  the  producers  direct  to  the  cojisumers,  but  it  could  be  extended 
to  apply  to  dealers  who  buy  milk  to  sell  again — indorsement  to  be 
given  only  for  milk  which  is  handled  in  compliance  with  all  the 
rei|uire<l  ivgulatrons  and  which  is  from  farn)s  approved  by  the  commis- 
sion* If  the  milk  is  to  be  handled  through  stores  or  shops,  these 
should  be  subject  to  regulations  the  same  as  the  farniB*  Milk  can  be 
dangerously  contaminated  in  nnsanitary  stores,  and  milk  already 
approved  should,  after  passing  through  such  places,  lose  this  rect>m- 
mendation. 

The  objection  may  be  made  that  the  small  dairymen  ran  nut  atlord 
to  conduct  a  place  in  the  manner  descritnxi,  and  therefore  the  plan 
would  be  unfair.  The  same  objection  Is  applicable  to  all  small  manu- 
facturers and  merchants — the  smaller  the  business  the  more  expensive, 
relatively,  is  it4  operation;  but  it  seems  to  be  less  appropriate  here 
thao  in  most  cases*     There  is  no  reason  why  a  small  daily  can  not  be 
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conducted  in  a  cleanly  way  as  well  as  a  large  one.  It  will,  of  course*, 
require  some  expense  to  satisfactorily  equip  and  maintain  a  dairy. 
Those  having  only  a  few  cows  and  whose  interests  are  mainly  in  other 
lines  might  not  find  it  profitable  to  undertake  it,  but  the  necessary 
improvements  need  not  be  out  of  reach  of  farmers  with  large  or  even 
small  herds,  if  they  are  determined  to  do  the  thing  right  and  propose 
to  give  it  all  necessary  attention;  extravagance  is  nowhere  essential. 
Indeed,  some  of  the  most  progressive  dairymen  claim  that  the  slightly 
increased  cost  in  the  production  of  milk,  due  to  the  extra  care  in  its 
handling,  is  more  than  made  up  by  their  increased  sales  to  persons 
who  used  but  little  or  no  milk  until  they  were  confident  that  they 
could  get  a  pure  supply.  Furthermore,  there  is  no  reason  why  those 
who  wish  to  progress  should  be  deterred  by  the  fact  that  all  cair  not 
reach  the  highest  standard,  even  if  this  were  the  fact,  which  many 
will  not  admit. 

One  of  the  principal  advantages  of  the  plan  is  that  it  can  easily  be 
inaugui*ated,  and  those  who  wish  to  be  helped  by  it  can  quickly  get  its 
benefits.  The  numerous  class  who  would  oppose  the  enactment  of  the 
regulations  into  laws  for  the  reason  that  they  would  not  care  to  be 
governed,  by  them  would  not  have  the  same  ground  for  objection  in 
this  case  because  of  the  voluntary  feature.  No  one  is  compelled  to 
come  under  the  commission  and  its  rules.  A  second  advantage  is  that 
it  gives  reliable  information  to  consumers  as  to  where  to  secure  the  best 
milk  produced;  they  are  no  longer  compelled  to  depend  upon  either 
the  appearance  of  the  milk  or  the  statements  of  the  venders.  Third, 
the  marked  improvement  of  a  few  dairies  would  have  a  beneficial  efi'ect 
on  the  entire  milk  supply.  This  is  known  to  be  the  case  where  well- 
conducted  dairies  are  already  in  operation;  with  their  increase  it 
would  be  more  apparent.  The  poorer  dairies  are  obliged  to  improve 
to  keep  their  tirade.  When  any  considerable  part  of  the  local  milk 
wagons  display  signs  showing  that  their  milk  is  approved  by  such  a 
commission  it  is  easy  to  predict  the  effect  upon  the  trade  of  the 
remainder.  The  latter  would  be  forced  to  make  marked  improvements 
and  thus  in  time  it  might  be  feasible  to  require  all  who  are  not  in  the 
approved  class  to  come  to  it.  This  is  a  most  important  advantage, 
and  alone  should  commend  the  matter  to  careful  considenition. 

The  expenses  incident  to  the  plan,  unless  otherwise  provided  for, 
should  be  met  by  those  deriving  pecuniary  benefits.  The  members  of 
the  commission  should  serve  without  remuneration,  except  perhaps 
for  actual  expenses,  but  the  experts  and  the  secretary  should  be  prop- 
erly paid.  The  increased  receipts  from  higher  prices  and  enlarged 
trade  should  ena})le  the  dairymen  to  i)ay  fees  for  certificates  sufficient 
to  cover  noci^ssary  expenses.  Yet  in  many  cases  it  would  probably  bo 
necessary   to  establish   the  system  upon  a  philanthropic    basis  and 
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df»i«onstrato  Ms  value  before  tho  lienciiciarips,  inrhHlin*^  consumers  i 
well  as  producers,  couUl  be  expected  to  bear  tlie  expense. 

There  are  good  reasons,  however,  why  the  expenses  of  the  milk 
coiimiisHion.s  .should  be  paid  from  the  common  treasury.  Much  money 
and  effort  are  now  expended  in  the  attempt  to  protect  the  public  from 
dangers  incident  to  the  consumption  of  unwholesome  milk  and  to 
improve  the  milk  supy:»ly  hy  detecting  and  prosecuting  di.'>hone8t  per- 
sons in  the  endeavor  to  check  their  bad  practices  and  discourage  othei'S 
from  following  their  method  of  doing  businest^.  Dairies  approved  byl 
the  commission  would  wurk  to  the  same  end*  If  the  improvement  of 
the  milk  i^upply  could  be  efl'ected  more  rapidly  and  with  less  expense 
by  encouraging  this  latter  class  than  by  the  present  method  such  use 
of  the  services  of  public  officials  and  of  public  money  is  fully  justified. 
In  other  words,  it  would  he  well  if  some  of  the  energy  now  expended 
to  correct  the  worst  dairies  could  be  applied  to  dniw  attention  to  the 
best  ones.  People  in  general  would  rather  have  the  names  of  a  few 
dealers  who  could  be  depended  upon  than  the  naoies  of  many  to  be 
avoided, 

MODEL    DAIRIES. 

It  is  seen  thsit  the  method  proposed  is  on*^  to  encourage  the  so-called 
model  dairies.  More  persons  than  is  generally  supposed  are  patiently 
endeavorirxg  to  place  milk  upon  the  market  which  is  as  pure  as  can  be 
made,  but  their  efforts  do  not  meet  the  reward  deserved.  They  look 
at  the  matter  in  this  logical  way:  "'Pure  milk  is  wanted;  it  is  pure  ^ 
when  the  healthy  cow  makes  it.  Why  should  it  be  allowed  to  become 
impure  and  then  subjected  to  f[iu*stionabIe  processes  to  overcome  the 
effects  of  negligence  when  liy  proper  care  it  can  be  pure?'' 

These  persons  are  not  influenced  in  the  least  by  laws  or  regulations; 
they  aim  to  ko«»p  their  dairies  and  places  of  bTisiness  at  all  times  above 
unfavorable  criticism.  It  is  not  necessary  to  expend  any  of  the  public 
funds  to  supervise  or  coerce  them*  If  they  are  shown  that  they  can  pro- 
duce better  milk  by  any  reasonable  chang*!  of  methcKls  or  outlay  of 
capital  they  art*  glad  to  make  the  iuiprovenient.  It  is  this  class  which 
should  be  enlarged.  They  hold  a  standard  for  milk  which  is  far  above 
atjy  that  it  would  be  pna<'tii*uble  to  establish  by  law.  They  are  trained 
in  their  work  and  understand  the  main  principles  of  bi*eetliTig,  feed- 
ing, and  <»aring  for  live  stock  and  handling  milk.  From  every  stand- 
point these  careful  milk  producers  deserve  encouragement  and  any 
l>enehts  in  a  business  way  wliich  can  be  given  to  them. 

A  number  of  instances  of  this  high-class  dairying  could  be  given. 
One  of  the  largest  and  most  successful  dairies  in  the  country  is  located 
in  New  Jersey.  Its  success  is  due  to  the  support  wliich  it  hiis  received 
from  a  milk  commission  organized  for  its  exclusive  benefit  and  con- 
ducted in  many  respects  similar  to  the  plan  described  in  this  paper.    A 
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few  years  ago  a  body  of  physicians  made  the  proposition  to  a  progress- 
ive dairyman  that  they  would  recommend  the  milk  of  his  dairy  if  he 
would  follow  their  requirements  in  its  production  and  handling,  and 
he  readily  consented  to  such  an  arrangement.  Details  need  not  be 
given  here;  suffice  it  to  say  that  all  suggestions  for  improvefneht  have 
been  adopted.  The  strictest  rules  are  followed  and  every  employee 
knows  that  his  work  must  be  done  in  a  thorough  and  cleanly  manner. 
The  herd  has  continually  increased  in  size  until  there  are  now  over 
4tO0  cows  and  the  4,000  or  more  quarts  of  milk  per  day  average  9  cents 
a  quart  to  the  producer.  Dr.  Henry  L.  Coit,  of  Newark,  who  has 
unselfishly  laboi*ed  for  many  j^ears  to  secure  a  better  milk  supply,  and 
his  associates  on  this  milk  commission  deserve  great  credit  for  the  suc- 
cess of  their  work.  The  suggestion  of  a  milk  commission  was  made 
by  Dr.  Coit  eight  or  nine  years  ago  in  a  paper  read  before  a  medical 
association  and,  so  far  as  the  writer  is  aware,  the  commission  of  which 
he  is  president  was  the  first  of  the  kind  organized. 

Regarding  the  objects  of  this  New  Jersey  commission  and  the 
requirements  of  the  milk,  Dr.  Coit  has  written: 

The  objects  of  the  commission  are  to  eBtablish  correct  clinical  standards  of  purity 
for  cow*8  milk;  to  become  responsible  for  a  periodical  inspection  of  the  dairy  under 
its  patronage;  provide  for  chemical  and  biological  examinations  of  the  product,  and 
the  frequent  scrutiny  of  the  stock  by  competent  veterinarians. 

Three  general  requirements  or  standards  of  quality  for  the  milk  have  been 
formulated: 

First.  An  absence  of  large  numbers  of  microorganisms  and  the  entire  freedom  of 
the  milk  from  pathogenic  varieties. 

Second.  Unvarying  resistance  to  early  fennentative  change  in  the  milk,  so  that  it 
may  be  kept  under  ordinary  conditions  without  extraordinary  care. 

Third.  Having  a  constant  nutritive  value  of  known  chemical  composition  and  a 
uniform  relation  between  the  percentage  of  the  fats,  proteids,  and  carbohydrates. 

A  company  with  headquarters  in  Boston  has  been  very  successful  in 
producing  high-grade  milk  on  farms  located  in  different  parts  of  the 
country  and  selling  it  in  several  large  cities.  It  has  received  no  little 
aid  from  milk  commissions.  This  company  sells  pure  natui*al  milk  in 
one  city  for  15  cents  a  quart,  and  yet  finds  it  difficult  to  supply  the 
demand.  An  important  feature  of  its  business  consists  in  "modify- 
ing" milk,  or  altering  its  composition  according  to  physicians'  pre- 
scriptions for  the  use  of  infants  and  invalids;  and  the  success  of  this 
branch  is  due,  first  of  all,  to  the  pure  milk  from  the  companies  own 
farms  available  for  the  '' modifications."  Its  supply  farms  are  models 
of  ?ieatness  and  its  methods  are  accurate.  The  originator  is  entitled 
to  much  credit  for  establishing  the  dairies  of  this  company  along  scien- 
tific lines  and  for  the  good  example  set  to  many  others. 

There  are  a  number  of  other  dairies  supervised  by  these  milk  com- 
missions and  still  others  generally  recommended  by  physicians,  all  of 
which  are  succeeding  well.     Milk  commissions  in  Philadelphia  and 
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Nt*w  York,  and  some  dewriptioti  of  their  operations,  are  referred  to 
in  appendixes. 

A;*  siig^Hted  above,  there  are  some  ** model"  dairies  which  are  not 
meeting  with  the  suceess  that  thev  deserve.  One  of  the  ehiof  dnuT- 
bat'kii  i:^  that  consiimei"8  have  been  deeeived  i?o  many  times  by  tJio  false 
claims  of  milk  sellers  that  it  Is  now  hard  to  eonvinco  them  of  the  real 
genninenes8  of  the  prodiiet  of  a  well-«*<)Tidncte<l  dair}'  making  speeitil 
claims.  Thifci  is  partly  due  to  the  improper  iwe  of  attraetivo  legends, 
inieh  as  "Veterinary  and  sanitary  inspeetion^'  or  "Hygienic  milk,'' 
in  shop  windows  and  on  wagons.  The  Keystone  Veterinary  Society 
of  Philadelphia  ix»eeutly  investigated  the  dairies  of  some  dealers  who 
were  (idling  m'^k  from  wagons  marked  with  such  statements  in  order 
to  find  just  what  these  signitied.  It  was  learned  ttut  they  were  tirst 
used  only  Ijy  the  best  class  of  dealers,  who  were  carrying  on  a  more 
or  less  strict  examination  of  the  hei'd?*  and  farms  from  which  their 
milk  came,  Other  dealers  soon  saw^  they  were  losing  trade  to  tbose 
who  made  such  siHx*iul  elaims,  and  it  required  hut  a  short  time  for 
them  to  dishonestly  adopt  the  same  terms.  When  asked  to  what 
extent  vet4^»rinary  oi'  sanitary  inspectiotis  were  made,  it  was  found  that 
some  did  not  oven  know  the  meaning  of  thet^e  words.  Others  said 
they  were  their  own  inspectors.  Others  stated  tln?y  always  called  a 
veterinarian  when  a  cow  was  sick,  and  some  of  these  admitted  that 
they  had  had  no  occasion  for  profeBsional  services  for  many  montlis. 
Some  said  frankly  that  they  saw^  they  were  losing  trade  to  others 
who  wen?  making  such  claims  and  thought  they  might  as  well  make 
the  same  elaims.  It  is  easy  to  imagine  what  these  unscrupulous  per- 
[ftas  told  their  customers  when  asked  about  the  meaning  of  tlie  signs* 
Ko  doubt  tJie  .same  conditions  exist  in  other  cities.  The  citizens 
imposed  upon  in  this  way  have  good  reason  to  complain,  They  want 
pure  milk  and  many  are  willing  to  pay  for  it,  Imt  they  have  no  way 
of  knowing  where  t<»  get  it.  The  carefid  dairymen  caii  not  be  blamed 
for  complaining  of  this  state  of  atlairs,  a.s  their  extra  tnmble  and 
ox[>ense  go  for  naught,  and  it  is  a  great  injiistioe  to  them. 

Another  diOiculty  with  which  the  model  dairy  has  to  contend  is  the 
inditlemnce  of  those  milk  consumers  who  are  ignorant  about  milk 
and  care  nothing  of  bow  it  is  produced  or  handled,  and  only  want  a 
fluid  which  looks  like  milk,  will  furnish  a  little  cream,  and  will  keep] 
fairly  well,  and  which  they  t^un  get  as  cheap  iis  possible*  Such  persons 
are  unwilling  to  pay  the  slightly  advanced  price  to  which  the  producer 
of  pure  milk  is  entitled,  Probaldy  they  are  responsible  more  than 
any  other  one  eaitse  for  the  low  grade  of  much  milk  found  on  sale  In 
ever}'  *'ity  and  town.  It  would  be  an  unusual  character  who  would  go 
very  far  out  of  hifs  way  to  provide  the  l»est  for  such  i'ust<jniers.  They 
aeom  to  think,  if  they  tbink  of  the  Uiatter  at  all,  that  laws  or  the 
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personal  interests  of  others,  more  able  and  public  spirited  than  them- 
selves, are  sufficient  to  prevent  the  sale  of  any  food  product  which  is 
unfit  for  use.  The  plan  already  outlined  would  tend  to  overcome  both 
of  these  drawbacks,  as  it  would  attract  attention  to  the  wide  variation 
in  quality  of  milk  sold  by  different  persons  and  emphasize  the  impor- 
tance of  having  good  milk,  and  this  would  naturally  be  followed  by  a 
willingness  to  pay  better  prices. 

The  scientific  production  of  milk  for  special  purposes — such,  for 
example,  as  clinical  feeding — is  necessarily  expensive,  and  it  is  not 
possible  for  the  dairy  farmer  to  do  the  needed  work  with  such  an  aim 
in  view  unless  he  is  assured  a  good  support  at  prices  in  advance  of  those 
usually  paid  for  commercial  milk. 

DAIRY    LAWS   AND   REGULATIONS. 

Thirty  one  States  have  laws  of  more  or  less  detail  referring  to  milk 
for  city  use,  and  practically  all  large  cities  have  special  regulations  or 
ordinances  relating  to  milk.  These  laws  and  regulations  have  undoubt- 
edly done  a  great  deal  of  good,  and  their  benefits  should  not  be  under- 
estimated. But  experience  has  shown  that  in  some  respects  the}''  are  de- 
ficient. For  example,  of  what  special  benefit  are  milk  laws  to  the  person 
who  want«  milk  of  high  qualitj'^  and  as  pure  as  it  can  be  produced,  or  not 
at  all  i  There  are  many  such  persons.  Laws  do  not  require  the  produc- 
tion of  that  kind  of  milk,  and  if  they  did  require  it  the  probability  is 
that  they  could  not  be  enforced.  This  is  fully  appreciated  by  those  who 
have  charge  of  their  enforcement.  The  laws  usually  state  that  milk 
shall  contain  at  least  3  per  cent  of  fat;  sometimes  they  prescribe  more 
and  sometimes  less.  Frequcntl}'  preservatives  are  prohibited.  Legal 
force  is  directed  principally  toward  canning  out  these  requirements. 
They  usually  prohibit  the  sale  of  impure  or  adulterated  milk  or  milk 
from  diseased  cows,  but  often  the}-  do  not  define  these  requirements, 
and  naturally  opinions  differ  upon  them.  Sometimes  they  provide  for 
the  inspection  of  producing  dairies,  but  it  is  seldom  that  any  great 
part  of  these  are  visited  and  such  visits  are  often  only  yearly;  a  little 
extra  attention  is  usually  given  to  the  dairies  within  city  limits.  The 
result  is  that  in  many  places  no  attempt  whatever  is  made  to  enforce 
sanitary  conditions,  unless  the  attention  of  the  authorities  is  called  to 
an  especially  flagrant  case,  which  may  be  dealt  with  under  the  general 
sanitary  laws.  More  satisfactory  results  of  laws  may  be  expected,  but 
thoy  will  doubtless  come  ver}^  slowly.  The  laws  may  be  depended 
upon  to  assist  materially  in  raising  the  average  quality  of  milk,  which 
is  extremely  desirable,  but  there  will  always  be  a  great  variation  in 
the  units  that  go  to  make  the  average,  and  consumers  who  are  not 
reliably  posted  run  the  same  chance  of  purchasing  from  a  dairy  that 
is  below  the  average  as  from  one  that  is  above.  The  laws  themselves 
and   the  manner  in  which  they  are   enforced  are  in  great  need  of 
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improvement.  Under  present  conditions  thi?y  not  iiifroi]uently  have 
more  effect  in  teaching  consumers  to  avoid  milk  thiin  in  induciii|^  sup* 
pliers  not  to  violate  their  provisions.  The  public*  reud  8o  many  start- 
ling reports  of  di^^eitses  among  dairy  cows  and  of  prosecutions  of 
dishonent  milkmen  that  they  do  not  know  what  dairyman  or  dealer  to 
trust;  therefore  they  protect  thenisel  ves  hy  going  without  milk.  There 
are  thousands  of  such  people  in  every  large  city  and  hundreds  in  every  \ 
large  town.  The  statement  of  a  milk  inspector  that  the  irornf  dairies 
have  been  improved  or  abolished  is  nt)t  satisfactory  to  them;  for  they 
do  not  care  to  run  the  risk  of  getting  milk  even  from  those  next  to 
tlie  worst.  As  long  as  they  have  no  way  of  l-Hi/mntj  where  they  caa 
procure  pure  milk  they  will  use  as  little  as  they  can. 

INDIRECT  COXTROL  OF  DAIRY  FARMS. 

Some  cities  which  are  supplied  with  milk  from  neighboring  States 
or  other  territory  over  which  they  have  no  control  have  adopted  the 
pmctical  method  of  rt^quiring  all  dealers  to  be  licensed  to  sell  milk^ 
and  a  license  will  be  furnished  only  when  the  supply*  farm  is  believed 
to  comply  with  a  set  of  conditions  named  by  the  local  authorities* 
The  license  can  be  canceled  at  any  time.  The  conditions  are  mora 
strict  than  those  usually  included  in  the  laws.  This  method  seems  to 
be  a  step  in  advance  of  the  one  under  which  officials  have  no  influence 
over  farm  conditions.  h\  practice,  however,  it  is  found  that  dairies 
which  are  not  entitled  to  them  manage  to  procure  licenses. 

Such  a  plan,  having  been  authorized  by  law,  was  adopted  in  a  certain 
large  city,  and  there  were  great  hopes  that  the  question  of  a  pure 
milk  supply  was  solved.  It  was  found,  however,  that  this  was  far  f ron> 
being  the  case.  The  inspecting  force  was  so  small  that  the  more  dis- 
tant dairies  were  never  visited,  and  the  nearl>y  ones  but  seldom.  Per- 
mits were  given  without  examination  of  premises,  and  the  law  was  so 
worded  that  it  was  a  difBcult  matter  to  withdraw  a  permit  when  once 
gmnted.  It  has  not  yet  been  found  possible  to  modify  the  law^  although 
it  was  enacted  several  years  ago.  It  is  doubtful  if  the  milk  supply  of 
the  place  referrt*d  to  is  any  better  than  that  of  the  average  (*ity. 

Another  method  b}'  whirli  it  is  proposed  that  cities  shall  tjikc  matters 
into  their  own  hands  is  to  inspect  all  dairy  farms  and  make  public 
reports  of  the  eonditions  found.  Consumers  could  then  1>e  informed 
as  to  any  dairy  farm;  the  iiest  places  would  receive  sonte  advertisement 
and  others  would  be  exposed.  In  small  cities  this  method  has  beeo 
quite  successful.  Dairymen  prefer  not  to  have  facts  unfavorable  to 
them  made  public.  In  a  New  Jersey  town  the  reixjrts  include  the 
number  of  bacteria  found  in  the  milk,  which  is  a  good  index  to  clean- 
liness. To  be  most  effective  this  method  would  requii'e  tlie  printing 
of  frequent  reports  in  such  a  manner  tlint  they  wouhl  come  lie  fore  the 
puldic.  But  the  public  knows  little  about  the  conditions  which  should 
11359—01 1!^ 
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obtain,  and  it  is  doubtful  if  tbej  would  profit  much  gcnerallj'  by  the 
reports.  This  system  would  be  costly,  on  account  of  the  large  amount 
of  printing;  indeed,  for  this  i*ea8on,  it  might  be  impi^acticable  in  cities 
which  are  supplied  by  several  hundred  farms.  Then,  too,  different 
inspectors  do  not  look  at  conditions  alike;  their  ideas  as  to  what  is 
necessary  vary  with  their  training,  experience,  and  interests.  One 
might  give  a  dair3'man  a  favorable  report  when  another  would  severely 
condemn  the  same  place  on  account  of  something  which  did  not  meet 
his  approval,  though  the  first  inspector  attached  no  importance  to  it. 
Thus  this  scheme  may  be  unjust  to  the  producei^.  If  well  directed, 
however,  it  will  bring  about  considerable  improvement. 

METHODS   OF   PURIFYING   MILK. 

Several  methods  of  reducing  the  number  of  bacteria  in  milk  by 
removing  them  or  killing  them  are  in  use,  and  some  are  very  efficient. 
It  should  not  be  supposed,  however,  that  milk  can,  in  any  way,  be 
made  pare  after  It  has  once  been  badly  contaminated.  These  methods 
are  only  means  for  somewhat  improving  undesirable  conditions  which 
should  have  been  prevented.  It  is  much  more  comfortable  to  know 
that  the  milk  one  is  using  never  contained  objectionable  bacteria  in 
any  number  than  it  is  to  be  assured  that  the  millions  of  germs  which 
were  recently  alive  in  the  cupful  of  it  have  all  been  surely  killed,  and 
are  therefore  quite  harmless,  or  that  a  large  proportion  of  them  have 
been  removed. 

Centrifugal  separators  exert  a  great  force  on  milk  passing  thixnigh 
them  and  remove  more  or  less  matter  having  a  specific  gravit}'  greater 
than  the  body  of  the  milk;  this  is  deposited  on  the  sides  of  the  bowl 
and  is  called  ''slime.*'  This  deposit  often  contains  considerable  dirt, 
but  it  is  not  wholly  dirt  or  undesirable  foreign  matter,  as  many  sup- 
pose. The  quantity  of  slime  is  largely  influenced  by  the  acidity  of 
the  milk  and  other  conditions.  Many  of  the  bacteria  and  much  dirt 
contained  in  ordinary  milk,  and  which  would  pass  most  strainers,  are 
taken  out  in  the  slime,  but  the  claim  that  separators  will  thus  remove 
all  bacteria,  or  even  all  pathogenic  bacteria,  is  far  from  correct. 
Moore*  conducted  a  series  of  experiments  to  determine  the  effect  of 
the  separator  in  removing  certain  pathogenic  bacteria,  and  found  that, 
although  considerable  numbers  are  removed  with  the  slime,  some 
remained  in  the  skimmed  milk  and  cream.  Similar  results  have  been 
rejx)i*ted  by  foreign  investigators. 

It  hiis  been  .suggested  that  Ixu^teria  could  be  removed  from  milk,  as 
from  water,  by  the  process  of  filtering.  But  it  is  impossible  to  pass 
milk  through  a  germ-proof  filter,  liecau^e  some  parts  (as,  for  example, 
the  fat)  have  substancse,  or  IxkIv,  even  larger  than  Imcteria,  and  would 

»  U.  S.  l)iii>i.  of  Agr.  Yearlx)ok,  18i)5,  p.  439. 
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be  held  \nirk  by  the  filter.  Vjirioii8  results,  more  or  les.s  fuvorable,  of 
filtering  through  coarser  8ub:itiinees  are  reported.  One  writer  states 
that  seTen-eijirhths  of  the  inicroorgauL^ms  of  milk  are  removed  by  pass- 
iijg  it  through  a  linlf-ineh  layer  of  eompre^ised  al>Horl)ent  cotton,  but 
another  fouud  uo  benelieial  result  from  such  treatment.     This:  materhil 

[is  used  with  exeellent  resultj^,  however,  on  many  of  the  be^t  dairy 

'ftiruii*;  it  eertainly  removes  t^oiue  of  the  cxtreuiely  small  piirtii'le^  of 

I  dirt  which  nueceed  in  passing  through  (ine  strainers  of  meUil  or  cloth. 
Bucii  filters  should  be  destroyed  after  being  used  once.     Milk  Is  also 

[filtered  through  felt,  being  forced  liy  pressure,  with  alwrnt  the  same 

'  result  lus  when  cotton  iis  used.  In  *some  European  countries  it  Ls  run 
through  layers  of  sand  of  varying  degrees  of  coarseness,  but  thin 
method  has  not  been  adopteil  in  the  Unitexl  States. 

Certain  chemicals  of  a  disinfectant  nature  are  sometimes  put  into 
milk  for  the  purpoiae  of  destroying  germ  life.  Halicylic  acid,  boracic 
acid,  borax,  fonoaliii,  and  ciirfx>mtt»Mjf  sotla  are  the  principjtl  reagents 
Ubed  in  this  way.  Theii-  effect  on  the  germs  is  not  a^  marked  as  is 
supposed.  As  they  can  be  added  only  in  small  quantities  without 
detection,  but  little  is  used;  not  cuuugh  to  destroy  the  bacteria,  but 
fiimply  to  check  their  growth*     Although  these   substances  are  not 

I  regarded  as  poisons,  they  may  have  an  injurious  effect  on  the  system 
when  tjikcn  continuously  in  the  milk  in  small  doses.  A  l^rench  commis- 
sion, appointed  to  investigate  the  effect  of  such  use  of  salicylic  acid 
on  the  public  heallh,  rt^ported  that  the  addition  of  it  or  its  derivatives 
to  food,  even  in  the  most  uiiinite  quantities,  should  not  be  permitted. 
It  is  asserted  that  formaldehyde  has  an  adverse  etiect  on  the  digesti- 
bility of  casein.  It  is  k^lieved  that  in  gcneiul.  as  these  agents  are 
suecpssful  in  preventing  natural  fermentations,  they  will  retard  digea- 
tiou  in  about  the  same  proportions.  The  dangei'  of  preservatives  is 
increased  by  the  fact  that  they  ai*o  used  by  ignorant  pei'sons,  who 
think  that  *'if  a  little  is  good,  rnoi*t*  is  better,"  and  therefore  use  them 
in  excess.  Another  objection  is  that  one  accustomed  to  use  preserva- 
tives may  depend  u}ym  them  as  a  sal>stitute  for  cleanliness.     It  has 

I  been  shown  that,  in  regard  to  certain  organic  substances,  prcisorva- 
tives  may  check  the  formation  of  some  of  the  odoi'iferous  compounds 
that  usually  reveal  the  putrefactive  and  dangerous  condition.     Thus, 

I  -when  preservatives  are  used,  ptomaines  may  be  produt'cd  without  the 
coincident  fi>rnmtion  uf  telltnle  scents,  and  the  dangerous  character 

Jof  the  food  may  be  concealed.     The  addition  of  a  preservative  to  milk 
is  dishonest  and  is  rightly  considered  a  dangerous  form  of  adulteration. 
The  use  of  high  or  low  pressure,  electricity,  cold,  and  oxone  in  vari- 
ous ways  for  the  destruction  of  germs  in  milk  have  been  found  inef- 

^fective.  These  agencies  an^  therefore  not  employed  for  this  purf>i.>se, 
Ithough  some  of  them  ret-ard  the  development  i>f  organisms.  Every- 
ne  knows  the  effect  of  cold  in  this  respect.     Bacteria  are  most  active 
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at  temperatures  between  70^  and  100°  F. ;  at  60°  their  growth  is  much 
retarded;  and  below  40°  it  amounts  to  practically  nothing.  Thus  far 
C9ld  is  the  best  known  preventive  for  the  increase  of  germs  in  milk. 
But  it  should  be  remembered  that  they  are  not  necessarily  killed  by 
cold.  Ravenal  has  shown  that  some  bacteria  are  not  destroyed  by 
exposure  to  a  temperature  of  300°  F.  below  zero. 

Knowing  that  all  germs  are  destroyed  by  sterilization,  and  the  dan- 
gers of  contagious  disease  being  carried  by  milk  to  consumers  may  be 
thtts  avoided,  some  authorities  recommend  this  treatment  for  all  milk 
intended  for  consumption.  It  is  argued  that  animal  foods,  as  well  as 
others,  are  cooked  before  they  are  eaten,  and  there  is  no  good  reason 
to  make  an  exception  in  the  case  of  milk.  It  is  also  pointed  out  that 
at  least  a  part  of  the  cost  of  sterilization  might  be  met  by  the  saving 
of  considrable  quantities  of  milk  which  spoil,  from  time  to  time,  on 
the  hands  of  almost  every  dealer.  In  order  to  make  sure  that  the 
sterilization  is  thoroughly  done,  some  advocate  establishing  public 
plants  for  the  purpose,  and  requiring  every  dairyman  or  dealer  to  pass 
his  milk  through  these  places  before  it  is  sold. 

Sterilized  milk  is  rarely  sold  in  American  cities;  a  few  companies 
are  prepared  to  furnish  it  upon  special  order,  but  the  demand  is  very 
small,  and  usually  only  for  special  cases.  Physicians  prescribe  it  for 
infants  suffering  from  acute  intestinal  troubles,  but  its  use  is  rarely 
continued  after  recovery.  On  the  other  hand,  it  is  commonly  used  in 
continental  Europe,  where  many  elaborate  plants  for  the  sterilization 
of  milk  are  located.  The  practice  of  sterilizing  has  been  adopted 
there  mainly  because  of  the  general  prevalence  of  tuberculosis  among 
dairy  cows.  The  positive  protection  ftom  this  disease  is  supposed  to 
outweigh  any  disadvantages  of  the  process. 

There  are  several  objections  to  the  sterilization  of  all  milk  intended 
for  consumption  which  naake  the  practice  undesirable.  In  the  first 
place,  it  is  by  no  means  a  simple  process.  Bacteria  are  easily 
destroyed,  as  a  tempemture  of  about  160°  F.  is  fatal  to  most  of  them; 
but  milk  may  also  contain  genn  spores  which  are  capable  of  resisting 
temperatures  as  high  as  the  boiling  point.  Bacteriologists  report 
having  sterilized  small  samples  of  milk  and  kept  them  for  long  peri- 
ods without  change,  but  it  is  a  difficult  and  expensive  matter  to  handle 
large  quantities  of  milk  in  the  same  wa}'.  For  sterilization,  which 
means  the  destruction  of  all  germ  life,  milk  must  be  heated  consid- 
erably above  the  boiling  point  (the  exact  temperature  depending  upon 
the  resisting  power  of  the  spores  it  happens  to  contain  and  the  time 
of  exposure)  and  held  at  this  high  temperature  for  several  minutes, 
or  it  must  be  treated  by  the  method  of  intermittent  heating.  The 
latter  process  is  expensive,  on  account  of  the  successive  heatings  and 
coolings,  and  it  requires  extra  provisions  for  taking  care  of  milk  dur- 
ing its  treatment,  which  lasts  at  least  two  days.  Sterilization,  by 
heating  above  the  boiling  point,  requires  special  apparatus  and  great 


SinTEIfTEENTH    ANNTTAL   BITPORT, 


181 


care-  Furthennore,  it  has  unfavorable  effects  on  the  stppmirance, 
compoijitiou,  and  taste  of  milk.  Leeds  and  Conn*  enuruerate  the  fol- 
lowing disadvantiig-es  of  heating  milk  above  the  boiling  temperature: 
(1)  The  germieide  power  possessed  by  perfectly  fresh  oiilk  is  destroyed. 
It  is  believed  that  this  power  affords  soiue  protection  against  putho 
geiiic  bacteria  which  might  obtain  entrance  to  milk.  (2)  The  albiiraen 
of  the  milk  is  coaguhtted  and  made  less  digestible.  (S)  The  starch- 
fernjentlng  power  is  lost.  It  is  found  that  the  ferment  in  the  saliva 
of  adults^  which  converts  starch  to  sugar,  is  lacking  in  the  saliva  of 
infants;  but  a  sioiilar  ferment  is  present  in  fresh  milk.  It  would  seem 
to  be  especially  necessary  that  milk  given  to  infants  should  not  he 
treated  so  as  to  destroy  this  ferment,  (4)  I^ong-continucd  heating  has 
a  marked  effect  on  milk  sngai%  which  is  caramelized,  forming  brown 
speekn  in  the  milk.  (5)  Tlic  condition  of  the  fat  is  altered  liy  melting, 
and  the  globules  tetid  to  unite.  Thus  the  fat  is  nnide  less  digestible, 
as  it  mu8t  again  be  enuilsiticd  Ijefore  it  can  hv  digested,  (t^)  The 
casein  is  also  affected,  as  is  shown  by  the  fact  that  it  requires  a  larger 
amount  of  rennet  for  its  precipitation,  and  is  less  readily  acted  upon 
by  pepsin  and  pancreatin  than  casein  of  raw  milk.  The  authors  state 
that  sterilized  milk  is  not  a  natural  product;  indeed,  '*it  is  not  w?/7A*," 
and  they  refer  to  experiments  which  show  that  it  is  not  so  easily 
digested  as  raw  milk.  Its  use  for  feeding  infants  in  the  Fhiladelphia 
Hospital  is  reported  l>y  Dr.  Davis/  who  found  that  abnormal  symp- 
toms appeared  in  some  of  the  young  patients,  and  in  some  rases  they 
dit^l,  apparently  from  starvation.  Opposite  results,  however,  have 
been  obtained  in  foreign  cities.     This  question  needs  further  study, 

PrLst4Purizatlon  of  milk  has  more  advocates  than  sterilization.  These 
two  terms  are  incorrectly  used  as  meaning  the  same  thing,  when  in 
fact  the  operations  differ  essentially.  Pasteurization  is  not  an  exact 
opemtion,  but  results  in  the  destruction  of  many  bacteria,  the  efficiency 
depending  upon  the  degree  of  heat  and  li^ngth  of  exposure  to  it.  Milk 
containing  man}^  thousand  bacteria  per  cubic  i-entimeter  may  have 
the  nimiber  rcdm'cd  to  less  than  100  f>y  suf»jecting  it  to  156 -for  thii'ty 
minutes,  and  its  keeping  luality  is  much  improved. 

Authorities  ditfer  somc^what  as  to  the  exact  temperatui'es  antl  lengths 
of  exposures  to  heat  necessary  to  destroy  the  germs  of  tuberculosis, 
typhoid  fever,  and  diphtheria — the  diseases  most  commonly  carried 
by  milk — but  it  is  generally  agreed  that  15U  F.  for  thirty  minutes  is 
fatal  to  them,  and  recent  investigations  by  Russell  show  that  when 
milk  is  pasteurized  in  a  closed  receptacle,  HO-  F,  for  2<>  minutes  is 
sufficient.  This  latter  degree  of  heat  does  not  affect  the  composition 
and  appearance  of  milk,  J^esides  the  destruction  of  the  kinds  of 
bacteria  named^  if  present,  large  numbers  of  souring  and  putrefactive 
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bacteria  ai*e  ako  killed,  and  the  keeping  qualit}^  of  the  milk  is  thus 
improved. 

The  operation  of  pasteurizing  milk  is  compai*atively  simple  and  easy; 
it  can  be  done  without  elaborate  apparatus  and  is  not  necessarily 
expensive,  but  it  requires  great  care. 

The  pasteurization  of  all  milk  is  often  recommended,  and  there  is  no 
doubt  that  much  of  the  milk  sold  in  cities  would  be  improved  by  this 
treatment.  The  pasteurized  article  is  found  in  the  market  of  most 
cities  and  it  is  often  sold  at  retail  at  an  advance  over  the  price  of  raw 
milk.  But  it  is  not  generally  favored,  and  its  popularity  does  not 
seem  to  be  on  the  increase.  This  is  partly  because  it  is  too  often 
heated  so  high  as  to  cause  a  disagreeable  cooked  flavor.  A  few  dealers 
consider  the  advantages  of  pasteurized  milk  so  great  that  they  thus 
treat  almost  their  entire  output,  taking  great  care  always  to  avoid 
cooked  flavor,  and  customers  use  it  thinking  it  raw. 

Some  of  the  objections  to  sterilized  milk  apply  equally  to  pasteur- 
ized milk,  but  one  practical  objection  to  the  pasteurization  of  milk  for 
the  improvement  of  its  sanitary  condition  will  be  given.  Bacteri- 
ologists state  that  when  several  species  of  bacteria  are  growing  in 
the  same  medium,  some  may  retaixi  or  prevent  the  growth  of  othera. 
When  milk  is  pasteurized  the  most  numerous  forms  of  bacteria  are 
killed.  This  may  give  a  chance  for  some  dangerous  forms,  which 
have  been  previously  restricted,  tq  multiply  rapidly  and  with  serious 
results.  It  is  known  that  among  the  germs  which  are  not  destroyed 
at  the  usual  pasteurizing  temperature  are  some  which,  if  in  sufficient 
numbers,  cause  intestinal  troubles  in  infants.  Flugge  *  found  that  the 
bacteria  of  infantile  diarrhea  are  not  killed  by  boiling.  He  found 
four  anaerobic  bacilli  and  twelve  aerobic  bacilli  in  milk  which  had 
been  heated  to  95*^  C.  All  had  spores  which  resisted  boiling  for  two 
hours.  (The  aerobic  organisms  form  compounds  which  c^use  diar- 
rhea.) He  takes  the  extreme  ground  that  sterilized  (pasteurized  i) 
milk  should  be  prohibited  by  law.  It  may  be  argued  that  the  multi- 
plication of  these  gei'ms  can  be  prevented  by  reducing  the  milk  to  a 
low  temperature  after  boiling  and  holding  it  so,  but  it  is  doubtful  if 
this  would  be  done  by  people  who  could  not  see  the  benefits  of  keeping 
the  milk  cold. 

Upon  the  whole,  the  expediency  of  pasteurization  as  well  as  sterili- 
zation of  milk,  except  in  special  and  exceptional  cases,  may  be  consid- 
ered doubtful.  The  entire  subject  i-equires  further  and  most  painstak- 
ing investigation. 

For  practically  all  consumei-s  the  thing  most  to  be  desired  is  abso- 
lutely natui-al  milk,  as  produced  by  the  healthy  cows,  good,  pure, 
and  safe.  Such  milk  can  be  reliably  obtained  by  adopting  the  plan 
explaineil  and  reconmiended  herein. 

»Ab8tr.  ^Vnalyst,  1896,  p.  102. 


ew  milk  coiDmissioiiH  in  operution  is  located  in  Phila- 
delphia, Pa.,  and  its  work,  which  coiiimeiK-ed  only  recently,  hus  thu8 
Jar  been  very  HatLsfactory,  It  now  indor^nes  the  milk  from  four  ckirie^s, 
and  it  in  said  that  thi.^  number  will  be  increased  in  the  near  future. 
The  milk  from  the?5;e  dnirics  hcIIs  for  12  cents  per  quart.  The  niein- 
ber«  of  the  commission  are  api>oiiited  by  the  Philadelphia  Pediatnc 
Soi^iet^',  and  repjrt^  are  made  to  that  organization.  Dr.  Alfred 
Uand^  jr.,  is  isccretary  of  the  coimiii£k>ion.  A  recent  report  of  the 
commission^  follows,  together  with  copiejs  of  circuLii^  which  the  vom- 
mls-sion  ih-jPs,  for  distribution  to  dairymen  seirmg  milk  in  Philadelphia, 
of  the  foi-m  of  coritnict  with  dairymen,  and  of  the  forms  of  the  report 
by  the  experts  of  the  coimiii>isioti: 

Beport  of  the  Milk  Commission  of  the  Philadelphia  Pediatric  Society. 

Th«  milk  eominiisiitm  oi  the  Piiilatielphk  Pedialrir  Society  was  appoiiite*!  at  a 
meetlni;  helil  on  Jauuary  10,  18W.  Sime  then  tlit;  fuiniuimion  has  mude  from  tiuie 
tu  timc^  informal  report*  upon  its  work,  hat  it  htii^  lieen  imiiijlt'  to  present  any  rlefi- 
iiite  Kifulte  uotil  the  prcssent  tiuie.  The  reasoitJ?  for  thiij  appiiffnt  tlday  ari*  many. 
In  the  firft  plaie,  thv  plan  f*>riTiiilate«l  hy  tlit*  ronirniKsion  ami  Rjiproved  hy  th«  society 
diHen?  in  iiiany  res^pt'ct.^  fi"r>iu  Ihut  a<l<»pteji  liy  ottier  bodies,  aiming  at  the  improve- 
ment of  the  milk  nupply  for  inianld  and  for  goneral  ronenmption.  So  far  as  wo  have 
been  able  to  find,  there  is  no  e<jnimission  in  any  c:ity  with  powers  exactly  pirnilar  to 
thog«e  with  which  you  have  inve*<ted  yotir  cornmipwion.  Consequently  our  plans  hatl 
to  Ih?  originated  de  vm-r),  and  neede<l  correction  from  thne  to  time. 

After  consuUing  the  H\*aibble  Htemtnre  rejjarding  similar  work  in  other  cities,  and 
after  conmideralUe  corrv?rfH»ndtince  with  those  cai«hk"  of  giving  the  comrnifv*ion  infor- 
mation, the  details  of  the  plan  were  gradnally  evolved  after  many  meetings  and  with 
r<'[>eaicd  revinion  and  cornn  tion>>.  The  itjcneral  plan  l>ei ng  agreed  upon,  U^al  adwe 
was  miiigtit  as  to  our  rights  and  jiowers  and  in  regard  to  what  nieaj^ures  should  he 
taken  in  order  that  succpss^ful  applicant*  for  our  certifk^tes  might  he  protected  frrmi 
fraud  upon  the  part  of  tliose  not  meeting  our  requirementH.  Numerous  conferences 
were  then  iield  with  vanouH  dairymen  of  approved  s^tanding  in  order  to  determine 
whether  our  methodft  eould  Ik"  practically  erTiploye<i.  It  was  not  until  t^iet^e  steps 
hml  tieen  taken  that  the  menibcr.^  of  the  commif^sion  felt  that  their  ide«w  were?ut!i- 
ciently  well  established  to  undertake  the  actual  prat;tical  work  devolving  u|"»on  them. 
During  the  early  t^prina:  of  ihif?  year  the  commission  felt  that  it  was  prepan.^d  to  offer  U} 
dairymen  tlie  op|x)rtnnity  for  expert  exaniLuation  of  their  milk  and  creanu  Thia  was 
done  by  addrf-^injLC  printed  cin'ukirs  setting;  forth  the  objectia  and  propoai-fl  method*! 
of  the  comniiMs^ion  to  a  large  number  of  milk  |ir«>ducerH,  As  a  retoilt  of  thip,  many 
requeifis  for  information  were  remved,  and  a  conj?idemhle  amount  of  correspondence 
was  maii©  neo^ssiiry,  ceijecially  in  regard  to  the  limit  of  (at  in  milk  allowe^l  by  the 
couimiH&ion.  The  commiik^ion  lieard  the  various  suggestions  [uade,  and,  while  atUier- 
ing  to  the  easentiulH  of  tlieir  jilan,  made  t^ome  slight  modificationH  which  tliey  deemed 
advisable  in  order  that  the  greatest  nuinbej  of  infant.^  migbt  be  benefttetl. 

A  summary  of  the  articles  of  iHi^rt^ment  with  the  dairymen  ism  followi*:  The  rom- 
mig*ion  app<jint«  experts  U>  examine  the  dairy  and  its  products  in  reganl  1o  the 
health  of  the  row»,  the  ck^ulinesn  of  the  jJtables,  milk  room,  and  apparatna,  and  llie 
hi^hh  of  the  employees;  also  in  regard  to  the  chenucal  compoeitiou  and  pimty  of 
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refuses  certificates  in  accordance  with  the  result  of  the  experts*  examination.  These 
certificates  are  in  such  form  that  they  can  be  handed  to  the  consumer  with  each 
bottle  of  milk  or  cream.  The  dairyman  agrees  to  abide  by  the  decisions  of  the  com- 
mission and  to  pay  for  the  examinations. 

The  procedures  so  far  followed  have  been,  first,  that  the  agreements  have  been 
signed  when  the  dairymen  notified  the  commission  that  they  wished  to  have  their 
dairy  exan^ined.  The  commission,  when  so  notified,  instructs  its  experts  to  examine 
the  dairy  and  its  products.  The  experts  then  report  to  the  commission  on  blanks 
provided  for  that  purpose,  and  finally,  where  the  examination  has  shown  the  proper 
conditions  to  be  present,  certificates  have  been  issued  in  accordance  with  the  contract. 
At  the  present  time  the  dairies  which  have  applied  for  and  been  successful  in  obtain- 
ing the  certificate  of  the  commission  are  the  following: 

******* 

As  the  result  of  action  thus  far,  others  are  being  stimulated  to  improve  their  dairies 
BO  as  to  enable  them  to  obtain  the  certificate  of  the  commission.  It  does  not  seem  too 
much  to  hope  that  ultimately  the  whole  milk  supply  of  the  city  may  be  improved, 
owing  to  the  demonstration  of  the  practicability  of  such  improvement  and  to  the 
demand  for  certified  good  milk  that  will  surely  follow  the  education  of  the  public. 

With  this  report  the  commission  presents  for  your  inspection  the  various  circulars, 
contracts,  blanks  for  experts*  reports  and  certificates  which  they  are  putting  in  use 
at  the  present  time.    All  of  which  is  respectfully  submitted. 

[Signed  by  the  chairman  and  four  other  members  of  the  commission.] 


Circular  letter  to  dairymen. 

Dear  Sir:  As  will  be  seen  by  the  accompanying  circular,  the  Philadelphia  Pedi- 
atric Society  (which  has  for  its  object  the  study  of  diseases  of  children)  has  appointed 
a  committee  of  its  members,  whose  duty  it  shall  be  to  take  certain  measures  to  facil- 
itate the  question  of  infant  feeding.  The  society  is  anxious  to  provide  some  method 
by  which  physicians  can  know  the  strength  and  purity  of  the  milk  and  cream  used 
in  making  up  the  bottles  for  babies. 

If  you  desire  to  have  the  milk  of  your  dairy  so  examined  and  certified,  you  can  do 
so  by  applying  by  mail  to  the  secretary  of  the  milk  commission. 

If  you  do  not  wish  to  have  your  milk  so  examined,  the  commission  does  nothing 
prejudicial  to  your  interests;  but  it  is  believed  that  it  would  be  to  the  advantage  of 
the  physicians  and  the  better  class  of  milk  producers  to  have  some  such  method  of 
examination  under  the  supervision  of  a  committee  appointed  by  a  society  composed 
of  physicians  interested  in  the  welfare  and  treatment  of  children.  In  no  other  way 
could  a  certificate  be  obtained  that  would  be  of  so  much  value  to  all  interested. 

Milk  Commission,  Philadelphia  Pediatric  *Society. 


Circular  of  information. 

1.  There  shall  be  a  milk  commission  of  the  Philadelphia  Pediatric  Society,  whose 
duty  it  shall  be  to  have  examined  milk  wubinitted  to  them  by  dairymen  and  t«rtify 
a«  to  the  result  of  such  examination. 

2.  The  actions  of  the  commission  shall  l>e  reportetl  from  time  to  time  to  the  society 
and  Hhall  Ije  subject  to  its  approval. 

3.  The  commission  shall  consist  of  four  members  besides  the  president  of  the 
society,  who  shall  be  a  member  ex  officio.  The  members  shall  be  appointed  yearly 
by  the  president  as  soon  as  possible  after  his  election.  The  commission  shall  elect  a 
chainnan  and  a  secretary  from  their  number. 

4.  No  statement  for  publication  or  information  to  any  dairyman  shall  be  given  by 
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or  m  the  name  of  any  iihlividual  member,  but  only  after  cinieicleralion  by  tbe  com- 
mission and  in  the  name  of  **Tho  Milk  Comuiission  of  the  Philadelphia  Pediatric 
Society. " 

5.  The  commission  will  hold  itt^elf  in  rt*adiju\s8  to  ex  an  due  ndik  frfjm  daLriea 
desiring  this  examination,  and  to  certify  to  tlie  good  ijuality  id  ndlk  which  comes  up 
to  the  standardn  fixed  by  it  It  is  understnod  that  only  the  milk  of  dairiet*,  and  not 
that  of  milkmen  who  merely  t^erve  milk  l>*jnght  by  them,  will  he  exam  inn!  by  tlie 
rummismon. 

6.  Themetho<i  of  examination  and  certificati*ni  to  whii  h  the  dairyman  or  bif^  agent 
ehall  agree  to  gnbmit  j^lmll  be  as  follows?: 

7.  The  eommijte'ion  shall  »eU*ct  a  l>jictcriolngiKt,  a  cheiuist,  and  a  velerinary 
iuMpector.  The  baeteriohigigt  tihall  jirocure  a  npccitnen  of  milk  from  tbe  dairy,  or, 
preferably^  frt^m  debvery  wagons^  at  intervaln  to  be  arrange<^I  between  the  com- 
mission and  the  dairy,  but  in  no  case  at  a  longer  interval  than  one  month.  The 
exact  tiime  of  the  procuring  shall  be  without  previous  notice  to  tbe  dairy.  He  shall 
tei^t  this  milk  for  the  nund>er  anil  nature  of  bacteria  present  in  it,  to  tbe  extent 
which  the  nee<lH  of  mh^  milk  demand.  He  **hall  alj*o  make  a  mieroBcopic  examina- 
tion of  the  milk  for  piis  celis  Milk  free  frniu  piijs  and  injnriouf*  germs  and  having 
not  more  than  10,<XW>  germs  of  any  kind  or  kitids  to  the  cubic  tx^ntimeter  j»hall  l>e 
ronsidered  to  be  np  to  tbe  re<^^uired  standard  of  purity. 

B.  The  chemit*t  shall  in  a  similar  manner  procure  and  examine  tbe  milk  for  the 
percentages  of  •prt)tcidH,  fat^  sugar,  mineral  matter,  and  water  present.  He  shall  also 
t6»t  ita  chemical  rea<'tinu  and  HinvifU'  gravity,  and  i^ball  examine  it  for  tlie  presence 
of  foreign  coloring  or  other  matters  or  chemicals  adde^I  as  preservatives.  Standard 
milk  shall  range  from  LOlTi)  to  l.li;i4  specific  gravity,  l>e  neutnd  or  very  faintly  acid 
in  reai^tion,  contain  not  lej*s  tijan  from  3,5  \n*r  cent  to  4.ii  per  cent  proteid;  from  4 
to  5  per  cent  sugar,  and  not  \em  than  S.5  tt>  4.5  per  cetit  fat,  and  nhall  be  free  from 
all  t^x>ntaminating  foreign  matter  antl  fmnj  all  addition  of  chemical  substanrea  or 
coluring  matters.  Richness  of  cream  in  fat  shall  be  spet^ified  and  shall  vary  not 
more  than  1  per  cent  above  <>r  tielow  the  lijgure  Jianied  in  selling.  Neither  jnilk  nor 
cnsaoi  flhall  have  been  subjected  to  heat  before  the  examination  has  T>een  maile, 
nor  at  any  time  unless  so  announced  to  tbe  consumer, 

^.  The  veterinary  inspector  simile  at  intervals  equal  to  those  <>f  the  bacteriologist  and 
chemist,  and  without  prevkuiH  warning  U^  the  dairy,  inspect  the  cleanliness  of  the 
dairy  in  general,  the  care  and  cleanliness  f^bferved  in  milking^  tbe  care  of  the  variouB 
utensils  employed^  the  nature  and  tonality  of  the  foixl  used,  and  all  olber  matters  of 
a  hygienic  nature  bearing  upun  the  health  of  the  cows  and  the  cleanliness  of  the 
milkj  including  also  so  far  sm  possible  the  inquiry  into  the  health  of  the  employees 
on  their  farms.  He  shall  also  see  that  the  cows  are  free  from  tuberculosis  or  other 
disease. 

10»  The  charges  made  by  the  exjiertfi  shall  be:  For  the  veterinarian  HO,  and  $5 
for  each  of  the  others,  for  each  examination;  this  amount  to  be  paid  by  the  dairy  at 
the  time  of  the  examination  and  witbotit  regard  to  whether  the  report  i«  favorable  or 
unfavoralile.  The  ex{>ertH  shall  make  their  examinatiouM  when,  and  otdy  whea,- 
uotif]e<l  t0  4lo  so  by  the  conunis.«ion.  Any  dairy  the  milk  of  which  shall  lie  found  b]^" 
the  exajidiiers  to  1m>  up  ti»  the  standard  of  the  roraroiBsion  shall  receive  a  certificate 
from  tlu'  rom mission,  which  shall  read  as  follows: 

MILK    COMMTSaiOX   OK  TH  K    l'HtLADKI.PHlA    rEDIATHIC   SOCIETY. 


Date- 


Tbe  veterinary  luapector  of  the  commission  has  examined  the  dairy 

of  Mr. ►• and  reports  it  to  be  well  kept  and  clean,  and  the 

cows  to  be  in  a  healthy  condithm. 
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The  bacteriologi8t  reports  that  the  loilk  doeanot  e^Hitaiageziufl  beyond 
the  limits  of  the  stand&Fd&  of  the  commkseioiL 

The  chemist  reports  that  the  milk  is  of  standard  richness,  and  that 
he  has  discovered  la  it  no  impurities,  eolorin^K  mattersy  cbcsoJcal  preserv- 
ative^ or  harmful  substances. 

The  commxBBion  certi&es  to  these  statements  of  the  exawinera.  It  is 
anderstood  and  agreed  to  by  the  said  Mr. that  this  certifi- 
cate is  good  for  not  more  than from  date,  when  another 

examination  is  to  be  made. 

[Signed  by  the  eommissioD.] 

11.  In  case  an  examination  shows  the  milk  not  up  to  the  standard,  the  dairy  may 
have  a  reexamination  made  within  a  week  or  within  a  short  time,  at  the  discretion 
ol  the  commission. 

12.  The  commission  for  1900  have  selected — 

As  veterinary  inspector.  Dr. . 

As  bacteriologist,  Dr. . 

As  chemist,  Dr. . 

13.  Milk  furnished  by  the  dealers  to  whom  certificates  have  been  issued  shall  be 
furnished  to  consumers  in  glass  bottles  hermetically  sealed  in  a  manner  satisfactory 
to  the  commission.  In  addition  to  the  sealing,  and  as  a  guaranty  to  the  consumer 
that  the  examination  has  been  reguTarly  conducted,  there  shaU  be  pas'ed  over  the 
mouth  of  the  jar  or  handed  to  the  consumer  with  every  jar,  according  to  the  discretion 
ol  the  commission,  a  certificate  slip  which,  shall  read  as  foUows: 

MILK   COMMISSION    OF  THE   PmLADELPHIA    PEDIATBIC   SOCtBTY. 


MDk  from  the  dairy  of  Mr. has  be«i  recently  exuKt- 

ined  by  the  experts  of  the  milk  oomiuknioo  and  found  to  be  taXfy  up  t« 
the  required  standards.  Another  examinaition  is  to  be  made  within  a 
month,  and,  il  satisfactory,  new  labels  for  the  bottles  will  be  woed, 
dated . 

Notice  the  dates. 


Formi  of  Coatract. 

Articles  of  agreement  entered  into  this day  of ,  1900,  between  the  sulk 

commisHion  of  the  Philadelphia  Pediatric  Society  of  the  first  part  and 

,  of ,  of  the  second  part. 

It  is  agreed  by  the  said  parties  that  these  articles  of  agreement  shall  continue  for  a 
period  of from  date. 

The  party  of  the  second  part  agrees  that  the  party  of  the  fij*st  part  shall 4>rocure  a 
bacteriologist,  a  chemist,  and  a  veterinary  inspector;  the  bacteriologist  to  procure 
a  specimen  of  tlie  milk,  either  from  the  dairy  or  delivery  wagon  of  said  party  of  the 
second  part,  whenever  the  said  party  of  the  first  part  sees  fit,  at  intervals  of  approxi- 
mately one  month,  the  time  of  procuring  said  milk  to  be  without  notice  to  the  said 
party  of  the  second  part;  which  bacteriologist  shall  test  said  milk  for  the  number  and 
nature  of  Imcteria  present  to  the  extent  which  the  needs  of  safe  milk  demand,  and  to 
make  a  microscopic  examination  for  pus  cells  and  injurious  germs.  It  is  also  agreed 
by  the  parties  hereto  that  the  required  standard  of  purity  shall  be  milk  free  from  pus 
or  injurious  germs  and  having  not  more  than  ten  thousand  germs  of  any  kind  or  kinds 
to  the  cubic  centimeter. 
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It  k  agreed  In'  the  miil  (>uriy  uf  tbe  ^^toQil  part  thut  the  chemist  of  iUapvlyof 
the  iiret  part  sliall  exainine  t^aid  milk  ioT  the  percenUgfcJ^  ol  pruteid^,  fait,  eiigar, 
mineral  matter,  mid  water  present;  shall  test  itj^  (-lieniic:al  reactioii  and  specific  gravity, 
and  shall  examine  it  for  the  prest^nee  of  foreign  culoring  or  other  matter*  or  cbeoiieala 
added  bs  preservath^es.  It  i*»  aj^reed  hy  both  parties  thiit  the  reqnire<l  standanl  nhali 
range  frum  K029  to  l,o;j4  specific  gravity,  l»e  neutral  or  very  faintly  acid  in  redaction, 
contain  not  lees  than  from  3,5  per  cent  to  4,5  per  ceat  proteid,  from  4  per  rent  t*i  5 
per  cent  sugar,  and  not  less  tliaii  3,5  i*er  cent  to  4.5  j>er  cent  fat  (milk  of  a  hij^her 
percentage  to  be  po  ppeci fie<i  *m  each  bt:»ttle),  and  yhall  be  free  from  all  couiatninating 
foreign  matter  and  from  all  uddition?»  of  cheniical  vswltstancea  or  coloring  matters; 
that  richness  of  cream  in  fat  nhall  be  Hpecificd,  and  ^<hall  vary  not  more  than  1  per 
cenlaliove  or  below  the  tigiire  iiame<l,  and  that  neither  milk  nor  (  ream  shall  have 
beea  subjected  to  heat  before  the  examination  nor  ^hall  be  nt  any  time  utiles  so 
aniioiince<l  to  the  coutHuner 

It  i^  a^eed  hy  both  iiartiea  tliat  the  veterinary  inspector  i*hall  at  intervals  equal  to 
thoMO  of  the  bacteriol<jgiat  aiid  chemiirt,  and  withnut  previuna  warning  to  the  party 
of  the  second  part  or  his  agenti*^  iiisjiect  the  cieoiilinegs  of  the  dairy  in  general^  the 
care  and  cieaziline^s  obat^rveil  iu  milking,  the  care  *ji  the  variuiis  iiteii^Hib  employed, 
the  nature  and  quality  of  the  food  u,He<h  ami  all  other  niatteri^  of  a  hygienic  nature 
bearing  upon  the  health  of  the  cowhand  the  cleanliness  of  the  milk,  including  ro 
far  a^  poH**ihle  the  inquiry'  into  the  health  of  the  employ(:^e8  in  and  aljotit  the  dairies; 
and  that  he  t?haU  st»e  that  the  cowk  are  free  from  tiibercuIo>*ii^  or  other  (Iist»aKeH» 
.  It  ia  als<ri  agreed  by  lK>th  porttee  that  cliariees  shall  be  made  by  each  of  the  experta 
not  to  exc<E!*jd  $10  fur  each  examination^  wtmh  amount  m  to  l>e  paid  by  the  party 
of  the  eecoiid  pari  at  the  time  of  examination  and  without  reference  to  whether  the 
vefKirt  m  fiavorable  or  otherwise. 

It  is  agre^  that  all  examinations  by  the  exports  shall  tx?  made  only  upon  iastrac- 
tion  by  party  of  the  iirj^t  i>art. 

It  is  agreed  l>y  both  parties  that  if  the  examinations  as  aforesaiil  find  the  milk  up 
ill  the  aforesjiid  required  H^tanilards,  the  said  party  of  thefnist  part  slwill  gi\e  a  c?ertifi- 
Qite  to  said  party  <vf  the  second  part  a*?  follows; 


Hlf-IC   COMMISSION   or  THE    PHILADELPHIA    rEDJATRK    SOCIETY. 

Date 


The  veterinary  inspector  of  this  comtntasioB  has  examined  the  dairy 

Qf  ..  -^  ^ jiikI  rejMirts  it  to  be  well  kept  and  dean  and  the  cows 

to  be  in  a  healthy  condition. 

The  Ijacteriologist  reports  the  milk  free  from  germs  within  the  limits 
of  the  stand anis  of  the  commission. 

The  chemist  reiK>rts  tliat  the  milk  is  of  standard  richness  ami  that 
he  has  discovered  no  impurities,  cokiring  matter?,  chemical  prei^'rva- 
tives,  or  harmful  gulK^tancea. 

The  commission  eertitieitotlfee»(llilen>entBQf  the  examiners,  it  being 
understood,  however,  that  thit*  certificate  is  good  for  only  one  month 
from  date. 

[Signed  by  the  commission.] 

It  is  further  agreed  by  both  |>artie3  hereto  that  in  case  an  examination  nhows  the 
milk  not  to  be  tip  to  the  retjnired  standard  that  said  party  of  the  second  part  may 
have  another  examination  made  within  m  »hort  time  at  the  direction  of  the  com- 
mt^on. 

It  is  agreeil  by  the  party  of  the  secfmd  part  that  tiie  milk  furninhcil  by  him  to 
dealers  shall  be  in  glass  jars  hermetically  s^ealed  In  a  nmnnersatirfactory  to  the  party 


188  BUBEAU    OF   ANIMAL   INDU8TBY. 

of  the  first  part,  and  as  a  guaranty  to  the  consumer  that  the  examination  has  been 
r^ularly  conducted  he  shall  paste  over  the  mouth  of  each  jar  or  give  to  the  con- 
sumer with  every  jar  a  label  similar  to  the  following: 

MILK    COMMISSION   OF   THE   PHILADELPHIA    PEDIATRIC   SOCIETY. 

Date . 


Milk  from  the  dairy  of has  been  recently  examined  by 

the  inspectors  of  this  commission  and  found  of  the  required  standard. 
This  certificate  is  good  for  only  one  month. 

Milk  Commission  op  the  Philadelphia  Pediatric  Society. 

It  is  further  agreed  by  the  said  party  of  the  second  part  that  this  agreement  is 
entered  into  by  the  parties  hereto  solely  at  the  request  of  said  party  of  the  second 
part,  that  no  liability  shall  accrue  to  said  party  of  the  first  part  except  or  beyond 
that  expressly  stated  in  these  articles  of  agreement,  and  that  he,  the  said  party  of  the 
second  part,  will  assume  all  risk  and  be  liable  for  any  complaint  alleged  to  be  trace- 
able to  the  examinations,  issuance  of  certificate,  and  labels  aforesaid. 

In  testimony  whereof  the  parties  hereto  have  hereunto  set  their  hands  and  seals 
the  date  aforesaid. 

.     [seal.] 

.     [sea  l.  ] 

The  following  is  a  copy  of  the  label  for  glass  jars  which  has  been 
found  to  be  most  satisfactory  after  the  trial  of  several  forms: 

PHILADELPHIA     PEDIATRIC   SOCIETY — MILK    COMMISSION    CERTIFICATE,  OCrTOBER   10,  1900. 

Milk  from  the  dairy  of  John  Jones  has  been  recently  examined  by  the  experts  of 
the  Milk  Commission  and  found  to  be  up  to  the  required  standards.  Another  exam- 
ination will  be  made  within  a  month  and,  if  satisi^ctory,  new  labels  for  the  bottles 
will  be  issued,  dated  November  10,  1900. 

Notice  the  daten. 

P.  P.  S.  Milk  Commission. 

This  label  is  printed  on  a  piece  of  paper  2i  inches  long  and  li  inches 
wide,  bearing  a  large  copyrighted  monogram  of  the  commission  on 
top  of  the  printing.  It  is  folded  once  and  laid  on  the  cap,  being 
held  in  place  by  an  outer  tin-foil  cap  which  completely  covers  the  top 
of  the  jar.  In  some  cases  paraffin  is  used  to  cover  the  pasteboard  cap 
which  closes  the  jar. 


Form  for  Veterinarian' 8  Report. 

milk  commission — philadelphia  pediatric  society — report  op  veterinarian. 

Philadelphia, ,  190 — . 

fkcretiirij  of  the  Milk  (hniiniiision. 

Dear  8ir:  I  have  exainine<l,  as  requested  by  the  commission,  the  dairy  of 

,  at ,  and  find  the  following  conditions: 

I.  milking  cows. 

hospital  cowH. 

■ <lry  cowp. 

<ow8  added  since  last  report. 


Condition  oi  other  buildingH,  good. 
V.  Health  of  employees  and  their  fumilies,  so  far  as  ascertamed,  ie  good. 
VI.  >M»tinx^  and  rhuraitor  i4    vatiT  in  dairy  iintl  stable* 


VI r  The  general  precantionf^  of  HeanlineBs  in  milking  and  the  rare  of  the  milk 

are  satisfactory. 
I  therefore  rerommend  that  nulk  from  this  dairy  N*  (<nhrnitted  to  the  bairteriolpgiBt 
and  eheinibt  of  the  eotnirnb'(<ion  ft»r  their  exaniination.«. 
Yours,  truly, 

-,  V.  M*  D.,  Vtierinariim* 


Form  for  Bacteriologrlat's  Beport. 

II (UK   COMMISSION' — pniLADEUFHrA    PBDlATRfC  WX'lETY^REPtlRT   OF   BACTEBIOLOOIOT. 

PniLADELPiriA, — ^  290 — . 

StrrrUirff  nf  the  Commiju^hn. 

Dear  ^tn:  At  the?  recjiienl  of  ttie  eoinmission,  receivetl  on 
the  dairy  of ,  labeled ,  "wSe  ohtaine<l  by  me  on 


190—,  at 


street,  at 


j/ehx'k  —  m.»  and  examined  at 


—  m.,  with  the  fulluwliig  rei^iilti^: 

Number  of  bacteria  per  c.  e.  of  milkj 

1  have  been  unable  to  detect  any  pathr»genic  organb*niB  nr  evhlem^  of  purulent 
mflanimation  of  the  udder. 

I   therefore  reeommend   the  milk  a.^  corning  up   to  the  ?»aeteriologie  standardi 
adopte^l  by  the  eoiiimiii^^ion, 

I  find  the  milk  bottles  to  Vie  sealed  in  the  nmniier  pregerilsetl  hy  the  eoiiiniiBsion. 
Yours,  tnily, 

-,  liacttrioloffuU* 
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Form  for  Chemist?*-  Beport. 
milk  commissiox — philadelphia  pediatric  society — repobt  of  chemist. 

Philadelphia, =-,  190 — 

Secretary  of  the  Commimon. 

Dear  Sir:  At  the  request  of  the  commission,  received  on ,  19Q — ,  milk  from 

the  dairy  of ,  labeled ,  was  obtained  by  me  on  , 

189 — ,  at street,  at o'clock  —  iix.,  ami  examined  at  o'clock 

—  m.,  with  the  following  results: 

Total  solids  (by  evaporation  of  weighed  amount  in  platinum  basin), . 

Fat  ( Leffmann-Beam  method), . 

Ash  (by  burning  off  solids  obtained  a»  above), ■. 


Total  proteids  (Kjeldahl-Gunning  method,  factor  6.25), . 

Preservatives  and  added  color,  none. 

Specific  gravity, . 

I  therefore  recommend  the  milk  as  coming  up  to  the  chemical  standards  adopted 
by  the  commission. 
I  find  the  milk  bottles  to  be  sealed  in  the  manner  prescribed  by  the  commission. 
Yours,  truly, 

,  ChemisL 


When  the  commission  wishes  to  have  an  examination  made  a  postal 
card,  like  the  foUowiDg^  k  sent  to  the  expert: 

PHILADELPHIA    PEDIATRIC   SOCIETY — MILK   COMMISSION. 

Dr. . 

/  milk 


Dear  Doctor:     Please  examine/  Jj^:-„  \  of 


-at- 
_at- 


-at- 


-at- 


and  send  me  your  report  at  your  earliest  convenience. 
Yours,  truly. 

Secretary  of  thb  Milk  Commishon^ 

Philadblphla  Pediatric  Society. 


APPENDIX  II. 


Within  the  past  few  months  a  milk  commission  has  been  created  in 
Kew  York  City  by  the  Medical  Society  of  the  County.  Dr.  Henry 
Dvvi^ht  Chapin  is  its  chairman,  and  he  reports  an  encouraging  begin- 
ning. Four  dealers  are  now  handling  milk  that  is  up  to  the  standard 
set  by  the  commission  and  others  are  trying  to  improve  their  product 
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4K»  a.s  to  earn  its  appixivaL     The  price  \wr  quart  charged  by  differeitt 
deoler?*  far  milk  thu8  ''certified'*  varies  from  10  to  15  cents. 

A  circuhir  of  general  information  issued  liy  the  cominission  follows: 

The  Milk  Conunifision  of  the  Medical  Society  of  the  Ooimty  of  New  York* 

The  Gommifidon  ap):K>tntt*d  by  the  New  York  Coonty  Medical  Society  to  iuipmvc 
the  milk  mipply  of  New  York  invites  tlie  milk  di^aters  to  coopemte  witJi  them  in  thiff 
work. 

Thia  cointnisfiion  feela  that  the  milk  dealers  equally  with  thenipelves  are  intoreBted 
in  the  qucsatiou  of  njilk  giipjily,  hence  their  eoo]>eriition  ajid  tulvice  is  earnestly 

It  has  seemed  wis©  to  the  cummisaion  to  oCfer  certain  suggesFtions  to  the  milk  deal- 
ers who  wi^ih  to  cooperate  with  them  in  eecuring  n  high  gnule  of  clean  milk.  It  is 
believed  that  much  can  be  done  to  secure  a  cleaner  milk  for  New  York.  The  follow- 
ing euggestion^,  ujiapttul  from  the  fifty  dairy  rulee  of  the  lTiiite<l  States  Defttti*tmi*ut 
of  Agriculture,  are  rtKunjimended  for  t?lrict  aduptiun  in  our  dairies.  The  milk  dealer 
nitty  r^u£0  to  procure  milk  from  any  dair\-  that  lian  not  carrieti  out  strictly  these 
euggetjlioni}* 

The  suhject  can  be  divided  into  the  rare  of  stable,  of  the  cows,  milking,  and  the 
care  of  the  milk. 

/.  The  j/aWf.— Keep  dulry  cattle  in  a  room  or  hoilding  by  themselves.  It  ie  pref- 
erable, when  iioseible,  to  haxe  no  cellar  l)eJow  and  no  storage  loft  above.  The  eta- 
blefl  iihoukl  Ive  well  ventilate,  lighted,  drained;  should  have  tight  tlfiors  and 
wiilk,  and  Ije  i»lainly  constructed.  HUire  the  manure  under  L-over  outside  the  cow 
biahk't  and  remove  it  to  a  dbtajice  as  often  as  piactimible.  While wasti  the  stables 
once  or  twice  a  year;  use  land  jdaMer  m  the  nianure  guttorB  ihuly;  clean  and  thor- 
oughly air  the  stable  before  milking;  in  hot  weather  Kpnnkle  the  floor, 

2.  Thf  rrrtf x,"11j\vc  the  herd  rxamintHl  at  Ica^t  1  witv  a  year  by  a  .skilled  veterina- 
rian. Promptly  remove  from  the  herd  any  animal  Hujf*ixvtc^l  of  l>t*ing  in  1>ad  health 
anti  reje4^  her  milk.  Never  add  an  animal  tu  the  hejnl  until  LXTtain  it  is  free  from 
di^iuief  ^p«Hrially  tnl)ercu]o6ij».  Do  not  allow  the  cows  to  be  excited  by  hard  driv- 
ings abiiae,  loud  talking,  or  any  nnnereasary  disturbance.  Feed  Liberaily}  and  use 
only  frc»ifih,  ]ialatable  fuoil  tknifs.  l^ovide  water  in  abundance,  easy  of  access,  and 
always  pure.  Do  not  allow  any  strongly  flavored  f<Kxl,  like  garlic,  cabljage,  turnips, 
to  Ije  eaten  except  immediately  after  milking.  Clean  the  entire  btxly  of  Uie  cow 
daily.  If  the  hair  in  the  region  of  the  udder  is  not  ea-sily  kept  clean,  it  should  be 
clippeit  If  tiie  sides  ai  the  cow  are  plastered  with  dirt  or  manure,  *i«  is  often  the 
caaf.%  a  certahi  amount  ii*  ?^ure  to  fall  into  the  ijail  of  milk.  This  is  where  the  troubles 
Ideally  lieipns,  for  tliis  dirt  and  mamire  alx)und  in  liacUTia  which  tause  deeomjKisi- 
tioii  in  milk  and  thereby  Induce  bowel  disturbances. 

S,  Th£  m\lk. — The  milker  should  Im^  clean  in  all  respects.  He  should  wash  and 
dry  hi^  haniit)  and  i^letin  hii^  nails  just  liefore  milking.  After  the  hands  have  Ij^en 
washed,  a  little  vaseline  may  Im*  used  on  them,  thert^by  preventing  scales  from  tlie 
teat  or  fingers  getting  into  the  milk.  The  milker  i^hould  wear  clean,  dry  garments, 
us<;*d  ordy  when  milking,  and  kept  in  a  clean  place  af  other  times.  Brush  the  udder 
and  surrounding  part'*  jui*t  Ijcfort;  milking,  and  vvi|.>e  them  with  a  clean,  damp  cloth 
or  fifrtinge.  Commence  nii Iking  at  the  i^me  hour  every  morning  and  evening,  and 
milk  (fnirtly  and  thoroughly.  Throw  away  (but  not  on  the  floor— better  in  the 
gutter)  the  fir^  few  strearjis  from  each  teat  This  first  milk  is  watery  and  of  little 
vahie,  and  during  the  intervals  lie  twee  n  joilking  the  liacteria  ivom  the  air  get  intD 
the  cow's  tcata  and  grow  with  great  rapiriity.  ThcM'  baiteria  cause  early  pouring  of 
tlie  milk.     If  in  any  milking  a  jiart  of  the  milk  is  lilocnly  or  stringy  or  unnatural  in 
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appearance,  the  whole  maas  should  be  rejected.  Milk  with  dry  hands,  or  oiled  as 
above;  never  allow  the  hands  to  come  in  contact  with  the  milk.  If  any  accident 
occurs  by  which  the  pailfull,  or  partly  full,  of  milk  becomes  dirty,  do  not  try  to 
remove  this  by  straining,  but  reject  all  this  milk  and  rinse  the  pail. 

4.  Care  of  the  milk. — Remove  the  milk  of  every  cow  from  the  dairy  at  once  to  a 
clean,  dry  room,  where  the  air  is  pure  and  sweet.  Do  not  allow  cans  to  remain  in 
stables  while  they  are  being  filled.  Strain  the  milk  through  a  metal  gauze  and  a 
flannel  cloth,  or  layer  of  cotton,  as  soon  as  it  is  drawn.  Aerate  and  cool  the  milk  as 
soon  as  strained.  The  rapid  aeration  and  cooling  of  milk  are  matters  of  great  impor- 
tance. Combined  aerators  and  coolers,  suitable  for  use  with  well  water  or  ice  water, 
can  be  had  at  any  dairy  supply  house  at  a  small  cost.  By  using  one  of  these,  the 
cow  odor,  the  animal  heat,  and  much  of  the  dirt  can  be  removed  from  milk  in  a  few 
minutes.  The  milk  should  be  cooled  to  46°  F.,  if  for  shipment,  or  to  60°  F.,  if  for 
home  use  or  delivery  to  a  factory.  Never  mix  fresh,  warm  milk  with  that  which 
has  been  cooled.  Do  not  allow  the  milk  to  freeze.  When  cans  are  hauled  a  dis- 
tance they  should  be  full  and  carried  in  a  spring  wagon.  In  hot  weather  cover  the 
cans,  when  moved  in  a  wagon,  with  a  clean  wet  blanket  or  canvas.  If  milk  is 
stored,  it  should  be  held  in  tanks  of  fresh,  cold  water,  renewed  daily,  in  a  clean,  cold, 
dry  room.  Clean  all  dairy  utensils  by  first  thoroughly  rinsing  them  in  warm  water; 
then  clean  inside  and  out  with  a  brush  and  hot  water  into  which  i.  cleansing  material 
is  dissolved;  then  rinse,  and  lastly  sterilize  by  boiling  water  or  steam.  Use  pore 
water  only.  After  cleaning,  keep  the  utensils  inverted  in  pure  air  and  sun  if  possi- 
ble, until  wanted  for  use.  Old  cans  in  which  parts  of  the  tin  are  worn  off,  or  where 
there  are  seams  and  cracks,  are  impossible  to  keep  clean,  and  should  not  be  employed. 

If  precautions  like  the  above  are  strictly  carried  out,  the  milk  will  be  clean  and 
remain  fresh  for  a  considerable  length  of  time.  The  fresher  the  milk  is  the  better 
it  will  be  for  family  use.  The  test  of  uncleanliness  consists  in  an  increase  in  the 
proportion  of  lactic  acid  generated  in  the  milk  and  in  a  large  increase  in  the  number 
of  bacteria  per  cubic  centimeter. 

The  milk  commission  of  the  New  York  County  Medical  Society  agrees  to  guaran- 
tee or  certify  the  milk  of  all  dealers  desiring  such  certificate.  A  special  label  will  be 
furnished  for  this  purpose.  The  standard  required  to  obtain  this  indorsement  will 
be  that  the  acudity  must  not  be  higher  than  0.2  per  cent,  and  that  the  milk  must  not 
contain  more  than  30,000  germs,  or  bacteria  of  any  kind,  to  the  cubic  centimeter. 
This  will  be  tentatively  adopted  as  a  standard  of  clean  milk,  as  bacteria  get  into  the 
milk  through  lack  of  cleanliness  during  the  milking,  and  careless  handling  of  the 
milk  after  the  milking,  and  hence  is  a  good  clue  to  the  care  bestowed  in  the  produc- 
tion and  general  handling  of  milk.  The  milk,  before  testing,  must  be  in  its  natural 
state,  not  having  been  heated,  and  without  the  addition  of  coloring  matter  or  pre- 
servatives. The  butter  fat  must  reach  3.5  per  cent.  Examinations  must  be  made  by 
the  exj)ert8  retained  by  the  commission,  with  a  frequency  at  their  option,  according 
to  the  season  and  the  general  condition  of  the  milk  under  inspection,  and  at  least 
once  a  month.  The  commission  reserves  the  right  to  change  its  standard,  in  any 
reasonable  manner,  upon  due  notice  being  given  to  the  dealer.  The  expense  of  the 
examination  will  be  met  by  the  dealer.  All  reports  of  examinations  will  be  strictly 
confidential  between  the  commission  and  the  individual  dealer. 

(Signed  by  the  chairman  and  three  other  members  of  the  commission.) 

Inspections  for  the  commission  are  made  by  the  veterinarians  and 
other  experts  of  the  city  board  of  health.  Jars  containing  approved 
milk  are  closed  with  caps  printed  "Milk  Commission — Medical  Soci- 
ety, County  of  N.  Y.— Certified. '' 


A>.,  RPT,  B,  A.  I.  1900, 


Plate  XLI, 


Fig.  1.— Milk  bottled  for  Shipment. 


Fig.  2.— Dairy  Barn,  showing  whitewashed  Stauvj&. 
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Of  interest  in  this  connection  is  the  following  copy  of  an  advertising 
circular  of  one  of  the  dealers  whose  milk  is  indorsed  by  the  commis- 
sion. It  shows  how  those  in  the  milk  business  can  make  good  use  of 
the  commission's  indorsement  in  securing  new  trade. 


Guaranked  Milk. 

"Certified" 

by  the 

Milk  Commission 

of  the 

Medical  Society  of  the  County  of  New  York. 

desire  to  announce  that  they  are  now  prepared  to  supply  guaranteed 

milk  ** certified*'  by  the  above  commission,  who  repeatedly  have  the  milk  examined 
bacteriologically,  as  well  as  the  condition  of  the  barn  and  methods  under  which  this 
milk  is  produced,  which  milk  is  designeil  as  a  superior  product  for  cases  of  sickness, 
and  especially  for  children  and  nursery  uses.     Twelve  cents  per  quart. 
Inspection  of  the  farms  invited. 
Offices  at . 
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DAIRY  PRODUCTS  AT  THE  PARIS  EXPOSITION  OF  1900, 

By  Henry  E.  Alvobd,  C.  E.,^ 
Chief  of  the  Dairy  Division,  Bureau  of  Animal  Industry, 

The  dairy  industry  was  given  a  prominent  place  in  the  agricul- 
tural section  of  the  Universal  Exposition  at  Paris  in  the  year  1900. 
The  following-named  countries  were  represented  in  the  exhibits 
in  this  class,  and  the  relative  extent  and  importance  of  their  con- 
tributions were,  approximately,  in  the  order  stated:  France  (800), 
Switzerland  (160),  United  States  (152),  Russia  (100),  Belgium  (GO), 
Denmark  (35),  Holland  (32),  Germany  (30),  Great  Britain  (28), 
Canada  (?),  Italy  (21),  Portugal  (13),  French  colonies  (12),  Bul- 
garia (10),  Mexico  (9),  Luxembourg,  Hungary,  Spain,  Austria, 
Greece,  and  the  Republic  of  San  Marino.  Sweden  is  the  nota- 
ble omission  from  this  list.  The  figures  in  parentheses  following 
the  names  indicate  the  number  of  separate  entries  of  all  kinds  made 
b^'  the  respective  countries.  As  hereafter  explained,  some  countries 
exhibited  almost  exclusively  a  single  kind  of  product,  while  others 
contributed  more  or  less  variety.  Every  conceivable  kind  of  dairy 
product  was  on  exhi})ition  from  one  source  or  another. 

This  branch  of  the  exhibit  was  divided  into  two  distinct  parts:  First, 
the  imperishable  articles,  which  were  includ^^d  in  the  permanent  exhibits 
of  the  various  countries  in  the  ''  Palace  of  Agriculture"  at  the  Champ 
de  Mars;  and  second,  the  perishable  products — milk,  cream,  butter, 
and  choose — which  were  contributed  to  three  special  and  temporary 
''concours,"  or  shows,  held  in  the  months  of  May,  Juh%  and  Septem- 
ber, each  for  one  week. 

The  first  part  comprised,  as  a  rule,  such  things  as  condensed  milk 
in  sealed  packages,  sterilized  milk  in  bottles,  and  l)utter  and  cheese  in 
airtight  cans;  also  models  of  butter  and  cheese  in  various  forms  and 
conunercial  packages,  with  pictures,  maps,  charts,  sbitistics,  etc.,  illus- 
trating the  condition  of  the  industry,  production,  varieties,  and  mar- 
kets. The  United  States  was  the  only  country  which  attempted  to 
maintain  a  continuous  exhibit  of  fresh  dairy  products.  This  was  made 
possible  by  having  a  large  displav  refrigerator,  which  was  one  of  the 

*  Major  Alvonl  was  detailed  from  the  Dei)artinent  of  Agrinilture  a-s  expert  for  the 
United  States  Paris  Cominis8ion,  in  charge  of  tlie  dairy  exhibit  of  the  United  States 
at  the  Exjwsition  of  1900,  and  was  also  a  meni])er  and  viee-pret^ident  of  the  interna- 
tional jury  for  class  40,  dairy  products,  etc. 
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most  prominent  features  of  tho  Ameriuin  a^ricmltnml  section,  and  by 
the  efforts  of  this  Department,  which,  in  conneetion  with  it8  experi- 
mental exports  for  the  year,  furnished  con^ttunt  supplies  of  fresh  prod- 
ucts.     There  were  thus  to  be  .seen  ttiroug^hout  the  Exposition  sample 

'  commercial  packa^s  of  v^arious  ^tyle^^  of  the  finest  butter  and  cheese 
from  creameries,  farms,  and  factories  in  all  parts  of  this  country. 
Fre^h  arrivals  enabled  renewals  and  changes  to  be  made  fortnightly, 
and  the.se  frequently  iticluded  natural  milk  and  cream  from  noted 
American  dairies.  Id  tho  Frcjich  section  two  local  companies  main- 
tained dairy -lunch  booths,  with  constant  fresh  supplies  of  milk  and 
cream,  and  a  few  others  kept  pasteurized  and  sterilized  milk  on  exhibit. 
There  were  also  daily  demonstrations  during  the  greater  pari  of  the 
Exposition  of  making  butter  and  Gruyerc  cheese  by  syndicates  of 
French  coojieralive  creameries  and  cheese  factories.  But  there  were 
no  c^oUections  or  general  displays  of  fresh  dairy  products  in  the  Expo- 
sition proper  from  France  or  any  other  foreign  country. 

The  throe  tenjpoi-ary  shows  of  dairy  products  were  held  in  the  indo- 
sureof  the  Exposition  annex  in  the  park  of  Vincennes.  This  was  7  or 
8  njile8  up  the  Seine  from  the  main  Exposition,  outride  the  city  limits, 

'  nnd  a  very  inaccesi-iible  place.  It  rocpiired  a  full  hour  to  make  the 
journey  from  any  part  of  the  regular  Exposition  to  this  annex.  Whi^n 
reached,  tho  loeiition  and  accommodations  were  alike  unsuited  to  the 
purpose.  Upon  the  shore  of  a  dirty  sheet  of  stagnant  water,  called  by 
courtesy  the  ^'lake''  of  the  Bois  de  Vincennes,  a  dair}^  pavilion  was 
constructed  by  erecting  a  skeh^ton  fnime  and  covering  it  with  canvas. 
This  temporary  shelter,  standing  upon  low,  moist  ground,  with  bad  air 
and  nnfuvoi-able  surroundings,  failed  to  keep  out  storms  on  the  one 
hand,  and  on  the  other  it  became  a  veritable  oven  on  a  bright  sununer 
day-  In  this  framed  tent  the  delicate  dairy  products  were  exposed  da)' 
after  day  upon  open  tables  with  no  protection  whatever.  Conditions 
could  not  have  l>een  nuich  worse.  To  this  distant  and  inconvenient 
jilace  the  products  had  to  be  moved  from  the  storage  and  regular  agri- 
cultuml  exhibit  quarters  at  the  Chump  de  Mars,  j)a9sing  two  sets  of 
customs  and  octrm  (or  city  tax)  officials  en  route,  with  much  red  tape, 
delay,  and  annoyance,  and  necessitating  a  tTovornment  escort,  which 
had  to  be  paid  for.  It  was  actually  more  trouf)le  and  expense  to  move 
the  dairy  products  from  the  Palace  of  Agriculture  out  to  Vincennes 
Park,  guard  them  there,  and  move  Imck  again,  than  it  was  to  get  them 
from  New  York  to  Palis;  the  produt:ts  were  also  subjected  to  very  much 
more  exposure,  deterioration,  and  injury.  The  location  and  conditions 
were  as  unsatisfactory'  to  French  exhibitors  as  to  those  from  other  coun- 
tries. It  was  Ijad  enough  for  local  products,  even  although  unac- 
Cu.stomi>*J  to  refrigemtion  or  any  sufficient  substitute  for  preservation; 
for  pro<Uict.<i  brought  hundreds  and  even  thousands  of  miles,  the  situa- 
tion was  well  nigh  disastrous,     A  vigorous  official  protest  was  made  in 
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April  on  behalf  of  the  United  States  dairy  exhibit,  but  to  no  purpose. 
Unfortunately  the  circumstances  were  not  appreciated  by  the  United 
States  commission,  and  the  subject  was  not  pressed  upon  the  Exposition 
authorities  as  it  should  have  been. 

The  latter  made  a  grave  mistake  in  thus  locating  and  providing  for 
the  dairy  shows.  Aside  from  giving  dissatisfaction  to  exhibitors,  the 
attendance  of  visitors  amounted  to  nothing,  and  as  public  exhibitions 
and  object  lessons  they  were  failures.  In  this  respect  the  temporary 
fruit  and  flower  shows  held  in  the  fine  horticultural  buildings  and  the 
grand  Salle  des  Fetes,  and  constantly  crowded  with  visitors,  were  an 
instructive  contrast.  And  while  the  dairy  displays  were  being  so 
poorly  provided  for,  the  Salles  des  Fetes  stood  empty  and  useless,  as 
it  was  most  of  the  time.  This  very  large  and  magnificent  hall  occupied 
the  center  of  the  immense  building  known  as  the  Palace  of  Agricul- 
ture. The  hall  was  surrounded  by  the  agricultural  exhibits  of  all 
nations.  On  either  side  were  food  displays  of  France  and  those  of 
other  countries,  all  under  the  same  roof  and  including  the  permanent 
dairy  exhibits.  This  hall  was  the  ideal  location  for  the  dairy  shows 
and  was  well  suited  to  the  purpose.  It  was  quite  large  enough,  light 
and  yet  well  shaded,  with  a  floor  which  could  be  kept  clean,  and  ample 
mechanical  contrivances  for  ventilation  and  for  cooling  the  atmosphere. 
Several  artificial  ice  machines  were  in  daily  operation  within  a  few 
rods.  No  good  reason  appears,  or  has  been  given,  for  the  serious 
administrative  blunder  in  not  holding  the  dairy  shows  in  the  Salle  des 
Fetes.  At  this  place  they  would  have  been  convenient  for  all  exhib- 
itors, amid  tasteful,  attractive,  suitable,  and  favorable  surroundings, 
and  would  unquestionably  have  proved  to  be  popular  and  instructive 
exhibitions. 

All  dairy  products  were  entered  in  Group  VII,  agriculture,  and  in 
class  40,  food  products  of  animal  origin.  The  international  jury  of 
award  for  this  class  was  composed  of  nineteen  Frenchmen,  two  mem- 
bers each  from  Great  Britain  (one  for  Canada)  and  Switzerland,  and  one 
each  from  Denmark,  Germany,  Holland,  Portugal,  Russia,  and  the 
United  States.  The  jury  organized  by  the  election  as  president  of  a 
member  of  the  senate  of  France  and  president  of  the  National  Society 
for  Encouragement  of  the  Dairy  Industry;  as  vice-president,  the 
member  from  the  United  States;  as  reporter,  a  French  cheese  manu- 
facturer with  extensive  dairy  connections  in  central  and  southern 
France;  and  as  secretarj^,  one  of  the  largest  and  best-known  cheese 
merchants  of  Paris.  Among  the  members  were  officers  of  some  of  the 
principal  milk-supply  companies  of  Paris,  the  heads  of  the  two  largest 
butter  factories  in  France,  the  director  of  the  union  of  Roquefort 
cheese  makers,  representatives  of  the  leading  Paris  houses  for  dairy 
products  and  of  the  Gruyere  syndicates  of  the  Jura  region,  the  sec- 
retary of  the  National  Dairy  Association,  the  director  (or  principal)  of 
the  National  Dairy  School  of  France,  three  dairy  officials  of  national 
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foTernments  (other  than  Franct^j  and  two  inonihers  of  large  milk- 
leonden^ing  eslablishiuents.  As  thu.s  constituted  and  organized,  the 
pury  WHS  already  rather  too  hirge  (iJl*),  hut  its  members  represented, 
(Collectively,  a  thorou<:,4i  knowledge  of  the  dairy  industry  in  all  its 
>mnches,  and  broad  experience  in  the  produets  and  markets  of  the 
rorld.  It  wa^  a  strong  body,  (iiute  capable  of  performing  well  the 
luties  devolving  upon  it.  The  service  of  this  jury  had  hardly  l^egun, 
lowever,  when  ^*the  administration'"  added  as  ''exjiert  assistants''  and 
*'degustateurs,'-  or  tipsters,  twelve  men  from  the  active  butter  and 
cheese  trade  of  Paris.  With  two  or  three  exceptions,  these  were  young 
fellows  who  knew  the  Paris  market'^,  but  nothing  else»  They  were 
embari*assingly  active  in  the  judging,  pressed  their  opinions^  and  in  a 
good  many  cases  very  meritorious  pi'oditcts,  other  than  French,  were 
marked  down  and  the  awards  dcgra<led,  because  of  not  meeting  the 
narrow  Parisian  standards  of  tiist^.  This  needless  and  annoying 
addition  made  the  jury  too  large  for  efficiency  and  materially  wt^ikened 
its  work.  Decisions  are  thus  accounted  fur  which  were  not  in  accord- 
ance wnth  the  actual  merits  of  the  articles  exhibited  and  which  would 
not  have  come  from  a  smaller  and  more  deliberative  body  of  competent 
men. 

The  jury  met  almost  daily  during  the  last  hall"  of  June  and  the  lirst 
week  in  July,  and  examined  with  care,  first  in  a  bod}'  and  then  by 
committees  of  specialists,  the  permanent  dairy  exhibits  of  the  various 
countries.  The  exauiinatiun  of  the  perishable  products  of  the  tempo- 
rary shows  began,  respectively,  on  the  24th  of  May,  the  26th  of  July, 
and  the  20th  of  September,  continuing  several  days  in  each  case.  An 
ofBee  room  was  set  apart  for  the  use  of  the  jury  in  the  Exposition 
Palace  of  Agriculture,  and  on  several  occasions  meetings  were  held 
in  a  quiet4?r  and  more  comfortable  apartment  courteously  provided  at 
the  ministry  of  agriculture,  rue  de  Varenne.  After  the  examinations 
and  scoring  ]»y  individual  members  and  committees,  the  full  jury  met, 
received  rei3<:>rts,  discussed  the  questions  arising,  and  decided  upon  the 
awards.  All  the  proceedings  were,  of  course,  conducted  in  French, 
and  the  records  and  reports  made  in  that  language.  Under  instruc- 
tions from  the  Exposition  administration,  every  exhibit  deemed  worthy 
of  any  notice  was  assigned  a  mark  upon  a  scale  of  1  to  25  and  reported 
upon  solely  by  the  mark;  but  it  was  understood  that  the  marks  carried 
awards  upon  the  following  basis: 

I  to    5,  inclusive,  honomlile  mention. 

6  to  lOj  diploma  of  l>rr»n3Ec-nie<lal  ^'rode. 
11  to  15,  diploma  of  silver  ruedaU 
16  t*)  20,  diplonift  of  gold  mudab 
21  to  2ijf  diplomii  of  tlie  jHjnmd  priz<3  of  honor. 

Although  the  reports  of  couimittees  and  subsections  upon  individual 
exhibits  were  genei*ally  accepted  by  the  full  jury  and  the  decisions 
confirmed ,  the  awards  of  gold  medals  were  frequently  chalWw^'si.^^^^ 
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discussed.  This  was  always  the  case  with  collective  exhibits,  and  the 
award  of  a  grand  prize  was  made  only  upon  a  formal  vote  at  a  general 
meeting.  At  the  closing  sessions  of  the  jury,  in  September,  when  the 
final  decisions  were  made  and  the  official  report  prepared,  the  presi- 
dent was  absent  and  the  vice-president  from  the  United  States  was  in 
the  chair.  All  reports  from  the  class  juries  were  submitted  for  revi- 
sion to  a  higher,  or  group,  jury,  composed  of  the  officers  of  the  class 
juries.  The  awards  of  the  jury  for  class  40  were  approved  by  the  jury 
for  Group  VII,  with  two  or  three  minor  exceptions  not  affecting  the 
United  States,  and  recommended  for  confirmation.  The  group  jury 
took  special  action  in  making  up  the  list  of  collaborators,  to  whom 
awards  were  made  individually  in  recognition  of  their  personal  serv- 
ices in  connection  with  certain  exhibits  or  the  work  of  invention, 
progress,  or  improvement  thereby  represented.  The  awards  were 
finally  passed  upon  by  a  large  and  specially  selected  superior  jury, 
including  several  members  from  the  United  States.  The  work  of  this 
jury  was  nminly  j>ro  fc^vna — certainlv  so  as  to  all  awards  in  class  40. 

The  articles  in  the  permanent  exhibit  were  reported  upon  before  the 
end  of  June  and  received  no  further  attention  from  the  jur\'.  Regu- 
lations provided  that  French  exhibitors  at  the  temporary  shows  must 
exhibit  at  all  three  and  their  rating  would  be  the  average  of  theii 
three  scores  or  marks.  But  exhibitors  of  products  from  other  coun- 
tries were  permitted  to  enter  at  one  or  more  of  the  three  shows,  and 
awards  were  made  in  the  foreign  sections  at  each  of  these  exhibitions. 
This  was  a  just  provision,  and  at  the  same  time  a  generous  one,  on  the 
part  of  the  Ex|X)sition  authorities.  While  no  single  French  exhibitor 
could  thiLs  receive  more  than  one  award  upon  similar  entries  at  the 
three  shows,  the  same  foreign  exhibitor  might  receive  three  awards — 
possibly,  for  example,  with  one  cheese  or  three  cheeses  from  the  same 
lot.  But  the  United  States  exhibit  at  these  tempomry  shows  was 
managed  so  as  to  avoid  repetitions,  and  so  far  as  possible  entries  were 
from  a  different  set  of  exhibitors  at  each  show.  The  entries  in  the 
permanent  exhibit  afforded  opportunity  for  a  fourth  set  of  exhibitors 
from  this  country. 

Under  these  circumstances,  there  was  no  actual  competition  among 
exhibits  or  exhibitors.  Ever}'  entry  was  inspected  and  marked  upon 
its  own  merits,  or  was  supposed  to  be,  regardless  of  any  other  exhibit. 
It  was  a  system  of  grading  rather  than  competing.  Thus,  for  exam- 
ple, in  the  display  of  any  one  country,  several  lots  of  butter  might 
each  receive  a  silver  medal;  although  they  might  be  marked  12, 15,  13, 
11,  and  14,  no  two  alike,  all  would  receive  the  same  diploma,  being 
placed  in  the  silver-medal  gmde. 

Great  care  was  taken  by  officers  of  the  Department  of  Agriculture  to 
have  different  parts  of  the  country  represented  and  to  exhibit  only 
products  of  the  highest  quality.     The  assistance  of  State  dairy  associ- 
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^THons  was  obtained  in  selecting  farms  and  factoricH  to  be  invited  to 

exhibit.     These  invitations  were  gcnenilly  extended  to  these  who  had 

been  prize  takers  in  larjro  exhibitions  in  thiB  country.     Yet  few  offers 

of  exhibits  vohintarily  made  were  deetined,  where  the  quality  of  the 

products  was  satisfactory.     All  butter  and  cheese  intended  for  the 

^Exposition  were  brought  together  periodically  at  a  cold-storage  ware- 

Lhouse  in  New  York,  there  critieally  inspected,  and  only  such  material 

fas  reached  a  fixed  standard  of  qualit}^  was  forwarded  to  Paris.     The 

standard  was  necessarily  changed  somewhat  from  month  to  month. 

Products  found  unsuited  for  export  were  sold  in  New  York  on  account 

..of  the  contributors.     This  culling  process  resulted  in  maintaining  a 

jhigh  average  quality  in  the  United  States  dairy  exhibit  at  Paris,  and 

in  securing  some  award  for  nearly  every  entry  from  this  country. 

Productjs  were  included  from  20  States,  as  widely  separated  as  Maine, 

Georgia,  Minnesota,  and  California,  and  from  105  different  contrihu- 

ttoi*s.     Butter  was  exhibited  from  the  4  States  above  named,  as  well  as 

|12  others;  cheese  from  California,  Nebraska,  Wisconsin,  Michigan, 

lOhio,  New  York,  and  Vermont;  condensed  milk  from  Atlantic  and 

I  Pacific  States  and  others  between,  and  fVesh  milkand  cream  from  Illinois, 

jKew  Jerse}*,  and  New  York. 

A  full  list  of  the  awards  to  daii^  products  from  the  United  States  is 
appended.  Including  the  coUatorators  and  the  collective  awards,  as 
for  the  State  of  New  York  and  this  Department,  the  totiil  prizes  won 
,  were  as  foUowtt: 

Grand  priztis ,.., - ,... 6 

Gold  medals  ,..._... ...._..„_.... , 38 

Silver  medala  ,,--. , ._.._ 52 

Bronze  medals 28 

Grand  total ..-. 124 

No  such  result  would  have  been  possible  but  for  the  complete  and 
[efficient  arrangements  for  transix>rtation,  care  in  Paris,  and  exhibition, 
[made  by  the  officers  of  this  Department  in  conjunction  with  those  of 
[the  United  States  Exposition  Commission.  Portable  refrigerators 
[were  made  in  the  form  of  chesta,  with  capacity  for  50  to  100  pounda 
I  of  liutterj  and  a  water-right  ice  box  holdino:  40  or  50  pounds.  In  thetso 
,  the  products  were  packed  at  stores  of  the  Merchants'  Refrigerating 
['Company  (New  York),  the  ice  boxes  filled  at  the  latest  hour  possible, 
land  the  chests  quickly  transferred  to  the  cold  room  on  the  ship.  Ocean 
'  refri|jferation  was  secured  through  the  courtesy  of  the  Schwarzschild  & 
Sulzberger  Beef  Company  of  New  York,  lessee  of  the  cold  compart- 
ments on  the  Amorii-an  line  of  .steamships.  New  York  to  Southampton. 
I  Upon  notitication  when  a  shipment  was  ready,  this  compuny  left  space 
in  an  export  beef  box  to  be  occupied  by  the  exhibit  materiaL  Upon 
I  landing  at  Southampton,  England,  the  same  company  provided  cold 
ffitomge  for  the  dairy  chests  at  the  docks  until  they  could  be  phiced 
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securcOy  upon  the  .steamboat  to  Havro,  No  refri^^onitod  transpoi'ta- 
tion  wa^  available  beyond  Soutlianipton,  but  the  trip  to  Havre  was* 
alway.s  made  in  the  night,  the  chests  transferred  at  Havre  in  the  early 
morning  (more  than  a  mile  aeross  the  eity)  to  f^hady  sheds  at  the  rail- 
road, then  loaded  and  moved  to  Pari.s  by  a  fa.st-freight  train  in  the  nij^ht. 
Arriving  at  Southampton  on  Wednesday  or  Thursday,  the  products 
usually  reached  Pariis  on  Saturday  morning,  tlie  twelfth  day  after  load- 
ing at  New  York,  Speeial  acknowledgment  for  courteous  and  efficient 
a^vHistance  all  through  the  season^  in  thia  iniportant  mattor  of  transporta- 
tion, i.s  due  to  the  companies  a1>ove  named,  as  also  to  the  officials  of  the 
London  and  Southampton  Railway  Company,  which  controlled  the 
docLs  at  Southampton  and  the  boats  to  Havre,  and  to  Mesj!?rs.  Lang- 
staff  &  Co*,  its  agents  at  Havre,  for  expeditious  forwarding. 

The  greatest  difficulties  were  encountered  at  Paris,  where  railway 
tenuinal  facilities  were  entirely  inadequate,  the  customs  officers  slow 
and  unsym|>atlietic,  and  the  Exposition  regulations  needlessly  obstruct- 
ive. Although  the  goods  reached  an  express-freight  station  within 
the  city,  and  little  more  than  a  mile  from  the  United  States  agricultui*al 
exhibit,  before  dayliglit.  it  wtls  often  late  in  the  afternoon  before 
delivery  was  made  at  the  latter  place,  even  with  the  assistance  of  the 
transfer  facilities  of  the  American  Express  Company.  Meanwhile  the 
chests  were  unavoidably  exposed  to  the  sun  and  heat,  and  their  refrig- 
erator construction  alone  saved  the  con  tenths.  When  opened  on  tie 
exhibit  space  to  transfer  their  contents  to  the  di.splay  refrigerator, 
sometimes  un  the  thirt^nnith  day  after  packing,  more  or  less  of  the  New 
York  ice  was  found  umueltcd  in  the  boxes.  These  same  refrigenitor 
chests  were  used  in  transferring  the  products  from  the  Champ  de  Mars 
tcj  Vincennes,  for  the  spei-ial  shows.  Thev  were  also  kept  under  tho 
benches  in  the  Vincennes  tent  during  the  shows  and  a  dail}'  supply  of 
ice  obtained,  so  that  those  exhibits  specially  needing  this  protection 
were  cold-stored  every  night  during  the  temporary  show,  and  some- 
times cooled  for  an  hour  during  the  day,  being  thus  ki^pt  in  very  pi*e- 
sentable  form,  despite  mos^t  unfavomble  exhibit  circumstances.  The 
United  States  was  the  only  country  having  any  such  facilities  for  carry- 
ing, storing,  and  protecting  its  products,  and  the  dairy  refrigerator 
chests  elicited  almost  as  much  interest  and  commendation  as  the  milk^ 
butter,  and  cheese  from  this  country,  which  they  pre4served  in  aucb 
excellent  show  condition. 

Referring  to  the  appended  list  of  awards  for  dairy  exhibits,  in  claad 
40,  the  following  comments  seem  desirable.  Two  of  the  highest  dis- 
tinctions—the grand  prix  d'honneur — are  especially  notable. 

The  tirst  waj^  won  by  Samuel  llaugdahl,  of  New  Sweden,  Minn., 
for  a  tub  of  butter  at  the  si^>ecial  show  in  May.  This  was  the  only 
instance  during  the  entire  exposition  in  which  the  highest  honor  wtiS 
awarded  to  an  individual  exhibitor  for  a  dairy  product.     The  t^ame 
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award  was  mado  in  i>evoral  vw^es  to  collective  displays,  Imt  to  no  other 
single  exhibit  or  exhibitor.  The  United  Stutes  and  the  successful 
maker  may  thii8  justly  elaim  to  have  received  what  was  virtuully  the 
grand  sweepstakes,  or  very  hij(hest  award,  for  a  single  lot  of  butter 
i>Lown  at  the  Worldls  Fair  of  1900,  It  may  be  added  that  this  deei- 
sion  was  made  by  the  French  members  of  the  jury,  while  the  Ameri- 
can member  was  absent,  ser%  intr  upon  the  sul»jnry  on  cheese,  and 
without  hk  solicitation;  it  was  solely  upon  the  merit;^  of  the  article. 
Later,  some  members  of  the  jury  so»emed  to  think  this  action  too 
exceptional  and  revision  was  proposed,  but  the  majority  sustained  the 
original  award,  whicli  was  duly  contirmed. 

The  second  grand  prize  was  awarded  to  the  liorden's  Condensed  Milk 
Company  of  New  York  for  its  display  of  the  ''Eagle/'  '* Peerless," 
and  other  brands  of  condensed  milk  in  the  permanent  exhibit.  This 
was  the  only  article  of  exhibit  of  this  character  which  received  the 
highest  award.  But  it  should  l>e  stated  that  two,  if  not  three,  similiir 
exhibits  were  '"hoi-s  concours'"  (not  competing)  fjecause  representa* 
tives  of  them  eom|>anies  were  members  of  the  jury.  If  this  is  any 
qoalitivation  of  the  award,  it  is  also  a  compliment,  for  it  shows  that 
the  company  which  has  succeeded  the  originator  of  this  product  and 
the  parent  factory  of  the  industry  is  re<'ognized  by  its  strongest  for- 
eign competitors  as  producing  an  iirticle  wht<'h  comniands  thc^ir  high- 
est commendation.  No  award  for  condensed  milk  could  have  been 
higher,  in  any  event,  for  the  jury  assigned  the  maximum  mark  of  26 
to  this  exhildt,  meaning  virtually  a  declaration  of  perfection. 

The  other  four  grand  prizes  were  awarded  t^i  the  United  States 
Deimrtmetit  of  Agriculture  for  the  collective  exhibits  by  the  Dairy 
Division  of  the  Bureau  of  Animal  Industry — one  for  each  of  the 
spx'ial  shows  and  one  for  the  permanent  exhibit.  No  other  country 
exct?pt  France  received  so  many  of  these  highest  honors.  At  the 
July  show  the  jury  directed  (in  the  absence  of  the  writer)  that  the 
following  be  added  to  the  official  recommendation  for  the  United 
States  award  of  the  gnind  prix:  ^' With  the  felicitations  of  the  jury 
upon  the  uniform  excellence  of  the  products  and  the  admimble  man- 
ner in  which  they  are  exhibited.*' 

A  part  of  the  American  exhibit,  which  was  most  crediUdjle  in  itself 
and  attracted  much  attention,  was  the  small  collection  of  natural  milk 
and  eream  in  commercial  form.  Three  enterprising  dairies  engaged 
in  city  ndlk  suppl}"  upon  modern  methods  contributed  milk  and  eream 
in  small  quantities  every  two  or  three  weeks,  so  tliat  this  was  an  almost 
continuous  feature  of  the  United  States  exhibit.  liegular  delivery 
bottles— quarts,  pints,  and  half  pints— were  used,  the  only  extra  pre- 
cautions being  to  use  two  paper  caps  instead  of  one  and  to  cover  these 
with  pamthn  so  as  absolutely  to  exclude  air.  In  a  few  instances,  owing 
to  undue  cxjiosure  en  route,  the  milk  reached  Paris  in  a  slightly  sour 
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condition.  But  generally  it  not  only  arrived  in  good  condition,  but 
remained  sweet  for  some  days  afterwards,  being  quite  sound  on  the 
fifteenth,  eighteenth,  and  sometimes  the  twentieth  day  after  leaving 
the  cow.  Foreign  visitors  and  expert  milk  dealers  on  the  jury  were 
hard  to  convince  that  nothing  but  "cleanliness  and  cold''  were  used  to 
preserve  these  products.  Full  descriptions,  with  photogi-aphs  and 
affidavits  to  explain  the  sanitary  conditions  under  which  this  milk  wa-s 
produced  and  prepared,  were  supplemented  by  exhaustive  examina- 
tions and  tests  by  an  eminent  French  chemist.  When  finally  satisfied 
that  they  were  honest  exhibits,  all  three  were  promptly  awarded  gold 
medals.  The  BriarclifF  Farm  Dairy,  of  Westchester  County,  New 
York,  the  Fairfield  Dairy,  of  Essex  County,  New  Jersey,  and  the  Clover 
Farm  Dairy,  of  De  Kalb  County,  Illinois,  were  thus  justly  honored. 
But  numerous  other  dairies  in  this  country  conducted  upon  sanitary 
principles  might  have  done  quite  as  well,  and  fortunately  the  numl^er 
of  these  sources  of  supply  of  natural  pure  milk  is  i^apidly  increasing. 
Exhibits  were  also  made  of  American  milk  jmsteurized  and  sterilized; 
but  there  was  nothing  remarkable  about  these,  and  they  attracted  little 
attention.    . 

No  other  country  except  France  attempted  to  show  natural  milk  and 
cream.  There  were  numerous  exhibits  of  pasteurized  and  sterilized 
milk  from  Austria,  Belgium,  Germany,  and  Switzerhmd,  as  well  as 
France,  which  were  creditable  enough  in  their  way,  but  by  no  means 
deserving  of  the  substiintial  recognition  they  received  at  the  hands  of 
the  jury.  The  French  exhibits  of  natural  milk  and  cream  were  in 
striking  contrast  with  those  from  the  United  States.  At  the  July  show 
there  was  not  a  single  one  of  these  local  exhibits  which  was  fit  to  use 
the  day  after  reaching  the  grounds,  and  even  in  the  moderate  temper- 
ature of  the  Ma5'  and  September  shows  the  French  products  were  all 
sour  on  the  second  and  third  day.  But  there  stood  the  natural  products 
from  America,  just  as  they  would  be  delivered  to  consumers  in  New 
York  and  Chicago,  still  perfectly  sweet  a  fortnight  after  being  bottled 
and  after  a  summer  journey  of  3,000  or  4,000  miles. 

The  United  States  exhibit  of  condensed  milk  and  ''evapoiiited 
cream"  was  large  and  excellent  in  quality,  comparing  favorably  with 
like  products  from  other  countries.  There  were  nine  exhibitoi*s  and 
a  great  variety  of  brands.  The  jury  gave  these  goods  a  critical  exam- 
ination and,  besides  the  grand  prize  already  mentioned,  awarded  eight 
medals,  two  of  gold  and  three  each  of  silver  and  bronze. 

During  the  season  several  lots  of  the  very  best  butter  of  the  United 
Stiites  were  displayed  at  the  Paris  Exposition,  and  in  nearly  all 
cases  they  were  placed  on  exhi))it  without  being  perceptibly  impaired 
in  quality,  although,  of  course,  the}'  were  two  or  three  weeks  old. 
Experienced  and  competent  judges  would  unquestionably  have  pro- 
nounced these  butters  equal,  on  the  average,  to  any  in  the  world,  and 
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certainly  to  any  ,%hown  at  Paris.  Bat  the}^  were  not  appreciated  by 
the  exposition  ]ur>'  and  did  not  receive  their  desert;>>  With  a  slnglo 
exeeption,  they  were  salted  butter,  and  that  is  probably  enouj^^h  to 
account  for  the  result.  All  the  be*st  butter  of  Europe  is  without  salt, 
and  18  sold  and  generally  consumed  within  a  few  days  fmni  the  time  it 
U  made.  In  the  Paris  markets*  no  butter  for  table  um  is  salted  and 
the  *' expert  tasters''  on  the  jury  knew  only  the  Paris  uiarkett^.  In 
those  markets  the  poor  and  faulty  butter  is  salted  and  sold  for  cooking 
and  confectionery.  Any  butter  that  was  salted  meant  to  these  jurors 
an  inferior  article,  full  of  faults  which  salt  was  to  hide,  and  i5t  only 
for  the  baker  or  the  second-rate  cook.  This  experience  and  prejudico 
coidd  not  be  overcome.  The  one  nnsalted  exhibit  was  promptly  ^aven 
a  gold  medal  and  some  of  the  lightly  salted  lots  fared  pretty  well. 
Oecasionally  an  exliibit  had  such  conspicuous  merits  that  recognition 
could  not  be  denied,  but  i\s  a  rule,  if  the  salt  was  distinctly  perceptible 
to  the  taste,  it  required  much  urging,  and  the  assumnce  of  its  standing 
nt  home  to  secure  any  award  whatever  fr>r  such  butter.  To  illustrate, 
ten  gold  medals  were  awarded  to  United  States  butters;  these  were  all 
light  salted  except  one.  These  t<?n  lots  wore  carefully  judged  and 
scored  before  leaving  New  York,  within  a  fortnight  of  the  Paris  judg- 
ment^ and  their  average  score  was  05  points.  Ten  other  lots,  witli 
more  salt,  were  given  at  ParU,  five  silver  medals  and  live  of  bronze; 
the  average  score  of  these  ten  in  New  York,  a  fortnight  earlier,  was 
0^,5  points;  in  the  first  lot  only  two  scored  alx)ve  ^5;  in  the  second 
lot  three  scored  97  and  two  98*  It  must  be  admitted,  however,  that 
the  jury  experts  were  educating  themselves  by  their  exposition  work 
and  improved  as  time  passed.  At  the  May  show  the  United  States 
received  one  gold  medal  on  12  butter  exhibits;  at  the  July  sho\v,  two 
gold  medals  on  26  butter  exhibits,  and  at  the  September  show,  six 
gold  medals  on  27  butter  exliibits.  This  shows  a  decided  gain.  The 
American  butter  at -the  July  show,  and  which  won  only  two  gold 
medals,  was  maile  in  Jurie  and  was,  as  a  lot,  decidedly  superior  to  that 
shown  in  Sojitember,  which  was  made  in  August,  yet  won  six  gold 
inedais. 

In  all  there  were  56  exhibitors  of  butter  from  this  country  and  they 
WH>n  65  prizes,  namely,  1  gimnd  prix,  10  medals  of  gold,  32  of  silver, 
and  22  of  bronze. 

The  only  country  with  which  the  American  butter  exhibit  can  be  at 
all  ccmipared  was  that  of  France,  Two  hundred  and  thirty  French 
exhibittirs  bad  butter  at  all  three  of  the  shows.  Among  these  there 
were  thirty-seven  awards  of  gold  medals,  or  16  per  cent  of  the  total 
exhibits.  The  ton  gold  medals  for  the  United  States  constituted  15i^ 
yev  cent  of  its  total  exhibits,  and,  counting  the  one  grand  prize  as  an 
additional  medal,  gives  17  per  cent,  or  a  greater  proportion  of  first- 
itlass  awards  for  this  countrv  than  for  France.     Thus  the  United  States 
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stands  very  well  by  this  comparison.  It  must  be  admitted,  however, 
that  the  French  butter  exhibit  as  a  whole  labored  under  two  disad- 
vantages. First,  as  already  stated,  every  exhibitor  was  obliged  to 
show  butter  three  times  and  his  award  was  upon  his  average  merit; 
second,  the  French  section  was  open  to  everyone  who  chose  to  make 
entries,  and  there  was  much  poor  butter  shown,  while  the  United 
States  sent  only  selected  lots. 

As  to  the  different  sections  of  France,  the  region  of  Normandy  led 
with  8Jb  exhibits,  24  of  which,  or  27  per  cent,  won  gold  medals.  This 
was  nearly  all  from  the  district  of  Isigny,  in  the  department  of  Cal- 
vados. Brittany  and  French  Flanders  came  next;  20  exhibits  and  5 
gold  medals,  or  25  per  cent.  In  this  northern  and  northwestern  region 
it  is  all  farm-dairy  butter.  The  creameries,  mainly  cooperative,  are 
in  the  western  part  of  the  country,  especially  in  the  departments  of 
Charente  and  Deux-Sevres;  from  this  district  there  were  72  exhibits, 
of  which  only  7  per  cent  won  gold  medals.  It  thus  appeai-s  that, 
according  to  French  judgment,  the  dairy  butter  of  that  country 
averages  better  than  the  creamery  butter.  But  it  was  noted  that  the 
highest  mark  of  all  given  to  French  butter  was  to  the  product  of  a 
cooperative  creamery  at  Saint-Christophe-sur-Roc  in  Deux-Sevres. 
All  the  rest  of  France  together  made  only  about  50  entries  of  butter, 
and  these  won  four  gold  medals.  There  were  in  addition,  however, 
awards  of  the  grand  prize  to  some  of  the  largest  and  finest  collections 
of  French  butter  exhibited — the  Agricultural  Society  of  Bayeux,  the 
Syndicate  of  Dairy  Farmers  of  Isigny  (those  ]x)th  in  Calvados),  and  the 
Central  Association  of  Cooperative  Creameries  of  Charente  and  Poitou. 

Very  nearly  all  of  the  French  butter  was  exhibited  in  what  are  called 
*'  mottes,"  being  the  usual  form  in  which  it  is  sent  to  market.  These 
arc  lumps  wrapped  in  white  cloth,  cotton  or  linen,  and  placed  in  cheap 
baskets  usually  without  covers  and  of  the  shape  of  a  peach  basket  or 
ordinary  flower  pot.  In  warm  weather  the  4umps  of  butter  are 
smaller  than  the  baskets  and  surrounded  and  covered  by  a  half  inch  or 
more  of  long  wheat  straw.  For  exhibit  the  mottes  are  emptied  from 
the  baskets  and  placed  on  the  show  benches  with  the  small  ends  up. 
The  cloth  is  then  turned  back  to  expose  the  butter  for  examination  and 
tasting.  In  a  few  cases  boxes  of  different  sizes  and  shapes  were  used 
instead  of  baskets,  but  if  the  butter  was  in  mass  and  wrapped  in  cloth 
it  was  still  called  a  "raotte."  The  mottes  varied  in  size  from  8  to 
20  pounds.  There  were  only  10  exhibit^s  of  French  butter  by  the 
makers  in  the  form  of  prints  or  blocks,  and  but  two  lots  of  salted  but- 
ter in  this  entire  section.  But  several  Paris  retail  merchants  exhibited 
butter  in  prints  and  rolls  of  a  quarter  pound  and  upward,  very  neatly 
wrapped  and  labeled,  and  also  a  variety  of  convenient  small  packages. 
Among  the  latter  the  local  favorites  were  earthen  bowls  or  crocks 
with  covers  holding  1  or  2  pounds  and  little  square  white  baskets 
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in  which  Uinipn  of  like  hize  were  nicely  jxvckecL  The  Fivncii  iiiark(?t 
unit  for  butter  is  the  k!hu  whieh  m  M^  pounds,  hut  the ''livre,--  or 
(hir^e)  pound,  is  still  more  or  h^ss  in  use  in  Parin,  and  tlie  popidiir 
measure  all  through  the  country  districts. 

It  can  he  readih"  underntood  that  butter  exhibited  in  such  fonu,  the 
lumps  irrf^guhir  in  shape  and  size  and  wrapped  in  didereiit  ways  and 
ditferent  clothn,  presents  anything*  but  an  attractive  api^arance.  This 
butter  ha-s  never  been  cold  or  hard,  and  although  when  exposed  it 
*^atands  up"  better  tlian  if  it  had  been  refrigerated,  high  teniperaturc 
affect:^  it  in  time.  In  hot  weather  the  hunp8  become  soft  and  nii&- 
shapen,  the  cloths  oily,  and  under  the  Viucennes  conditions,  without 
protective  covering  for  days,  all  becomes  dusty.  Thus  these  entire 
exhibits  of  butter  at  the  temporary  shows  soon  had  an  untinisbed, 
unsightly,  neglected  a>«pect — a  very  had  show  foitu.  But  it  was  the 
custom  of  tlie  cinintry  anrl  all  seemed  satistied.  Very  little  artiticial 
coloring  \s  used  in  Fittnce;  none  (hiring  the  pasture  season,  and  the 
dairy  cows  of  the  country  are  not  strong  in  the  color  attribute.  A 
very  light  yellow  was  therefore  the  prevailing  shade  in  these  exhibits. 
FreBhly  made  from  cream,  either  sweet  or  very  slightly  acid,  the  liavor 
was  negative,  mild,  flat,  insipid.  But  that  is  wluit  the  Paris  butter 
market  likes — no  distinct  tlavor.  Now  and  then  a  Imtter  was  found  in 
which  a  higher  degree  of  cream  acidity  had  l)een  developed,  resulting 
in  a  more  attnictive  {()  flavor,  but  these  lot.s  were  not  often  prize 
winners.  Good  grain  is  often  sadly  lacking  in  this  Fi'onch  luitter; 
some  of  it  is  waxy,  I  nit  much  is  vsalvy  and  decidedly  overworked.  Yet 
it  has  a  \^r\  line  texture,  is  free  from  buttermilk,  and  keeps  well. 
Mottle^  are  almost  unknow  n^ — it  is  butter  without  salt.  Although  car- 
rying a  full  allowance  of  water^  this  is  ^so  thoroughly  and  evenly  incorpo- 
rated that  the  butter  a])pears  to  be  very  dry. 

France  is  said  to  possess  G,5<>0,0(M>  cows,  besides  10,000,000  sheep 
and  goat.s  which  also  coiitributi*  largely  to  the  couiitr3'\s  supply  of  dairy 
products;  and  ^,2<H)v0i>O,O(io  gallons  is  the  reported  annual  milk  product. 
Assuming  that  tlie  product  of  the  snniller  animals  only  makes  up  for 
the  cows  not  really  dairy  stock,  the  yearly  average  product  of  milk  per 
cow  is  just  about  4t.H>  gallons,  or  3,470  poimds.  The  annual  production 
of  butter  in  France  is  belie  v(^d  to  be  4UO,000,00()  pounds.  The  regions  of 
greatest  pnxluction  are  well  indituited  by  the  i^ntricsof  the  Expositituh 
By  far  the  largest  part  of  the  butter  in  this  country  is  made  on  farms, 
in  the  households  of  the  cow  owners;  and  the  primitive  .system  of 
churning  tlie  whole  milk  while  it  is  quite  sweet  is  still  much  in  vogue, 
particularly  in  Brittiiny.  Creameries  have  l>c*en  introduced  within 
twenty  years.  The  tirst  cooperative  establishment  was  that  of  Chaill*!? 
(Surgc^res),  organized  in  IS-'SS,  with  88  patrons  (or  ''soci<^taires"),  and 
producing  that  year  about  65,000  pounds  of  butter.  There  were  100 
cooperative  creanu^ries  in  this  same  region  in  lUOO,  with  5O,UO0  patrons, 
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owning  120,000  cows,  and  producing  over  16,000,000  pounds  of  butter. 
In  addition,  there  are  nearly  as  many  more  creameries,  most  of  them 
proprietary,  about  half  in  the  \vest  of  France  and  the  rest  scattered 
through  other  parts  of  the  country.  The  Association  of  the  Cream- 
eries of  Charente  and  Poitou,  already  mentioned  as  receiving  a  grand 
prize,  operated  the  working  creamery  in  the  permanent  exhibition  at 
Champ  de  Mars  during  the  Exposition.  Butter  was  made  daily,  and 
the  most  improved  creamery  fittings  and  appliances  of  French  manu- 
facture were  thus  shown  in  practical  use.  The  process  of  butter 
making  pursued  there  did  not  differ  materially  from  that  ordinarily  in 
vogue  in  America,  but  it  was  noted  that  it  required  rather  more  than 
twice  as  much  labor  (attendants)  as  would  be  used  in  this  countrj'^  to 
accomplish  the  same  results.  France  imports  from  10,000,000  to 
15,000,000  pounds  of  butter  annually,  and  exports  from  50,000,000  to 
70,000,000  pounds.  England  is  the  largest  buyer,  but  large  quantities 
are  sent  to  the  West  Indies  and  South  America;  Brazil  takes,  4,000,000 
pounds  a  year,  and  this,  of  course,  is  salted  and  in  sealed  packages. 

The  other  countries  which  made  exhibits  of  butter  worthy  of  com- 
ment were  Denmark,  Russia,  Belgium,  Luxembourg,  Holland,  Ger- 
many, and  Switzerland.  Most  of  these  were  at  the  September  show". 
The  Swiss  entries  of  butter  were  ver}"  disappointing.  There  were  16 
lots,  most  of  them  in  mottes  and  baskets,  neater  in  finish  and  general 
appearance  than  the  French  but  inferior  in  quality.  Some  were  in 
prints  and  a  few  lots  were  salted.  Only  one  gold  medal  was  awarded, 
and  that  went  to  the  instructor  and  butter  maker  at  the  Federal  Dairy 
School  at  Rutti-Zollikoffen.  Four  received  silver  medals.  In  general, 
this  butter  was  poorU'  made  and  definitely  unpleasant  in  flavor.  There 
was  one  lot  of  "process'-  butter,  claimed  to  be  '^ sterilized''  and  well 
adapted  to  export,  but  it  was  a  very  poor  article. 

The  German  butter  was  worse  than  that  from  Switzerland;  this 
was  shown  in  the  permanent  exhibit  and  examined  by  the  jury  in 
June.  Although  the  conditions  were  most  unfavorable  at  the  Palace 
of  Agriculture,  where  no  refrigeration  was  attempted,  the  samples  of 
butter  in  this  exhibit  were  so  very  bad  as  to  be  entitled  to  no  prizes 
whatever.  Nevertheless  several  high  awards  were  made,  which  were 
actually  so  many  gratuities. 

Holland  sent  butter  to  the  Mav  and  September  shows.  There  were 
10  entries  and  in  a  variety  of  forms — small  kiels,  or  kegs,  holding  10 
to  20  pounds,  blued  tin  cans  of  5  to  10  pounds,  white  wood  oblong 
boxes  with  sliding  covers,  holding  about  10  pounds  of  butter  packed 
solid,  and  similar  boxes  containing  the  butter  in  pound  bars,  each  in  a 
wrapper  or  paper  case,  ten  or  twelve  of  these  to  a  box;  also  sealed 
cans  of  several  sizes  for  export.  But  none  of  this  butter  was  good. 
No  gold  medals  were  awarded,  and  five  lots  barely  got  into  the  silver 
grade  by  generous  treatment.     Considering  the  perfection  to  which 
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dieede  making  has  been  ^^-arried  in  liolhmd  and  iliv  Ligh  ciiialit}^  of  the 
cheese  shown  by  that  country,  it  h  reniarkaV>lc  that  the  butter  i8  no 
lietter,  especially  so  Bince  the  most  prominent  «*xhibit.i  were  made 
under  the  auspices  of  the  Dairy  Society  of  Frise,  a  province  in  the 
north  of  IloUand,  where  the  Danih^h  methods  have  been  adopted.  The 
fii^t  cooperative  creamery  waji  established  at  the  village  of  Warga  in 
the  year  188C,  and  there  itv^  now  45  such  eiritubli^sbnients  in  the  prov- 
ince. Some  of  these  arc  quite  large,  and  they  collectively  receive 
4^X^^000,000  pounds  of  milk  a  year.  They  are  organized  in  a  stronc^ 
a.s^>ciation  to  advance  their  common  interests,  and  have  adopted  the 
tmde-mttrk  yedraw  for  theii  products.  The  headquarters  are  at 
Leeuwarden.  The  factories  make  cheese  at  times,  as  well  as  butter, 
and  it  is  probable  that  this  hu'gely  accounts  for  the  poor  quality  of  the 
latter  product^  as  shown  at  Paris* 

Bi'lgium  made  quite  an  extensive  display  of  butter  at  the  September 
8bow,  there  lacing  over  50  entries.  It  was  generaUy  iJi  the  form  of 
bricks  and  print*,  from  one-fourth  to  1  poimd  weights,  packed  in  boxes 
holding  3,  5,  8,  and  10  pounds.  The  prints  were  neatljr  wrapped  in 
parchment  paper,  and  were  often  in  cartons  or  paper  boxes.  The  aver- 
age quality  of  this  butter  was  good,  without  being  superior.  But  this 
i;*  II  source  of  supply  very  convenieut  to  French  markets  and  presents 
a^  active  rival  to  French  Imtter.  Ab  a  consequence^  it  is  looked  upon 
with  little  favor  in  France,  and  a  jury,  in  which  the  Paris  element  was 
paramount,  criticised  the  Belgian  butter  very  closely  aud  showed  no^ 
generosity  in  making  awards  to  this  country.  Four  gold  medals  were 
given,  and  a  dozen  of  silver. 

The  Grand  Duchy  of  Luxembourg  made  a  single  collective  exhibit! 
representing  the  genemi  syndicate  of  cooperative  creameries  in  that 
country.  TTiis  butter  appeared  at  the  ilay  and  September  shows,  in 
1-pound  bricks  and  10-puund  boxes — well  made  and  a  good  article — and 
was  accompanied  by  an  interesting  description,  with  map  and  illustra- 
tions, showing  how  the  dairying  of  the  country  had  been  recently  re volu- 
tioiiized.  Under  Government  supervision  the  farm  dairying  has  l>een 
replaced  within  seven  yeai^  by  a  well-distributed  system  of  cooperative 
creameries.  These  now  number  66,  wnth  8,143  patrons,  and  jointly 
produce  several  hundred  tons  a3*ear.  This  is  fresh  Imtter,  made  from 
fewcet  centrifugal  cream,  and  can  l>e  easily  delivered  in  Paris  in  perfect 
condition  the  day  after  it  is  made.  This  is  not  pleasing  to  French 
diiirymen,  and  there  was  no  disposition  evinced  to  encoumge  or  com- 
mend this  admirable  pit^ce  of  dairy  progress.  The  collective  exhibit  i 
was  as  well  worthy  of  the  highest  honor  as  others  which  received  it, 
}»ut  this  received  only  a  silver  medal  at  iirst,  which  was  Uiter  reluc- 
tantly ral-^ed  to  gold. 

At  the  May  exhibit  the  entries  from  Russia  were  unexpectedly  large 
ami  fine^     The  butter  was  shown  in  caskB  or  firkins  made  of  birch  or 
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a  similar  wood  and  containing  alujut  ItH)  pounds  eiu-h.     Of  those  there 
were  40^  f  roin  as  many  different  creaDierie^^  botsides  some  smaller  pack- 
ages and  butter  in  sealed  cans.     Nearly  all  of  this  butter  was  salt^^d 
and  evidently  colored,  some  too  much,  but  it  was  otherwise  ver}'  uni- 
form and  of  high  quality,  although  not  the  best.     It  was,  however, 
quite  a  revelation  that  various  parts  of  Russia  are  producing  suchJ 
good  butter  and  in  such  ifuantity-     As  very  little  of  it  is  consumed  at 
home,  the  new  supply  is  appearing  in  the  large  markets  of  the  worldl 
and  offered  at  prices  so  low  as  to  give  concern  to  producers  in  other  J 
countries.     The  creameries  rei>resentcd   by  this  interesting  display,] 
which  ver}^  justly  received  a  number  of  good  awards  and  the  grand 
prize  collectively,  are  many  of  them  cooperative  and  are  located  ii 
different  portions  of  Russia  and  ^Siberia.     All  have  been  establishec 
within   thirty   years   and  most  of   them  during  the  last   ten  or  tif* 
teen  years.      One   in  Wologda,  begun    in    1871,   receives    1,400,Ch> 
pounds  of  milk  and  produces  60, WO  pounds  of  butter  annually;  another 
in  Novgorod,  18S4,  4,LHH*,0n0  pounds  milk  and  over  lOUjOOO  pounc 
butter;  and  another  in  Tobolsk,  Siberia,  1897,  3,5Q0,t>CN)  pounds;  mill 
and  135,000  pounds  butt^^n     These  are  average  examples;  there  is  on^ 
ten  years  old  in  Wologda  twice  as  large  as  the  second  above.     In  th^ 
year  1871  the  first  dairy  school  in  Russia  was  founded  by  the  govenil 
ment  of  Twor,  and  t\vo  other?  soon  folUnved  by  the  governments  of 
Riasau  and  Toula.     At  this  time  melted  butter  only  was  exported  frot 
Russia,  and  Turkey  was  almost  the  only  market.    Very  rapid  progress 
has  been  made  since  in  the  organization  of  creameries,  the  diffasion  of 
dairy  instruction,  the  f|uantity  of  butter  produced,  and  improvement 
in  its  average  quality*     The  work  is  supervised  and  assist-ed  by  the 
central   government*     Western    Siberia    has  been  the   region    latesl 
developed  and  in  which  progress  has  been  most  rapid.     There  arc  nou 
in  that  region  334  creameries,  and  in  European  Russia  about  l,t 
many  of  these  are  new  and  very  small.     The  product  of  these  estiib 
lishmentfi  differs  greatly  in  quality,  but  as  the  result  of  government 
inspections  of  the  export  butter  it  is  reported  that  15  per  cent  m  rat 
excellent,  40  per  cent  satisfactory,  and   the  remainder  of  medioci 
quality  or  lower.     The  annual  export  of  butter  from  Russia  is  no\ 
about  25,OtK),onO  pounds.     Rather  more  than  one-fourth  of  this  goc 
to  Germany,  a  little  less  to  England,  aliout  one-sixth  to  Finland,  and 
the  rest  (or  mo^t  of  it)  to  Turkey  and  Austria.     The  portion  to  Fin^ 
land  is  really  in  transit,  being  exported  again*  mainly  to  Denuiark^^ 
The  London  market  alone  takes  5,000,0<HJ  pounds  of  Russian  butter  i 
year,  imported  either  directly  or  by  way  of  Denmark,     Having  madel 
a  decided  **hit-'  at  the  May  exhibit,  Russia  did  not  api>ear  again. 

On  tlie  other  hand,  Denmark,  which  was  expected  to  be  an  impor- 
tant eontributcu'  all  through  the  season,  did  not  appear  in  the  entries 
of  butter  until  September.     Then  a  most  excellent  display  was  made, 
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F1G.  1,— The  French    'Motte'^  of  Butter,  with  Basket. 


Fig.  2.— Auction  Sale  of  Butter  'm  Mottes)  at  Paws  Mahicet, 
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Fig.  1.— a  Russian  Cooperative  Creamer v  m  S^eria. 
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Fig.  2.— Shipping  Russian  Butter  to  London  from  S>beria. 
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not  large,  hut  admirably  shown  and  of  lu^h  uvi^riifjo  quality.  There- 
were  three  i'oUective  exhibits.  The  first  wan  from  the  At^sociation  of 
Cooperative  Creameries  for  the  Export  of  Danish  Butter,  headquar- 
ters at  E.sbjer^''.  This  consisted  of  10  baskets  of  20  ix>unds  eaeh*  and 
10  tx)xe.s,  each  eontaininj^f  two  dozen  1 -pound  l>loek,s.  The  baskets  ur 
mottes  were  of  unsmltcd  l>utter^  suited  to  the  Paris  market;  the  pack* 
aj^es  were  neater  than  those  common  in  Fmnt-e,  with  covers  and  good 
linings.  The  lioxes  were  i>n^pared  for  the  Loudon  trade,  the  butter 
half  salted,  and  each  pound  in  a  separate  labeled  wrapper.  The  eec- 
ond  lot  was  from  another  assot*iation  of  cooperative  cre4inierie8  of 
Denmark,  with  headquarters  at  Kolding;  10  baskets  or  mottes  of  the 
lO'pound  size,  and  '20  little  kiels  or  kegs,  each  holding  20  pounds. 
This  butter  was  salted  and  half  salted,  of  the  remarkalile  uniformity 
for  which  the  best  Danish  export  butter  is  famous,  and  of  a  quality 
unexcelled  in  the  entire  exhibit.  .  The  third  entry  was  ma<lo  by  Carl 
liolbcck,  of  Copenhagen,  a  merchant  who  does  an  exporting  business 
of  over  $2,000,i)oO  a  year,  and  consiisted  of  siuuples  of  his  supplier 
froDi  different  makers.  There  were  a  dozen  Diottes  of  Irish  butter  of 
20  pounds  each,  shown  in  French  style,  wrapped  in  cloth;  London 
lioxt*s,  with  l-j>ound  and  iJ-jKUuid  rolls  or  1  blocks,  lightly  salted,  and. 
salt  butter  in  sealed  tins  for  distant  markets.  All  of  this  Danish  but- 
ter had  been  made  within  ten  days  of  the  time  it  was  judged,  and  the- 
display  was  under  the  supervision  of  Bernard  Br>ggild,  late  secretary 
of  the  Koyal  Agricultural  Societ}^  of  Denmark,  and  now  dairy  expert 
and  adviser  for  that  body.  The  butter  was  submitted  to  the  jury  as- 
three  collections;  the  first  and  third  lots  were  awarded  gold  mcdids,. 
and  the  second  the  grp-nd  prize.  The  Danish  commission  also  received: 
the  highest  honor  for  the  exhibit  as  a  whole,  Deimiark  is  noted  for 
the  rapid  development  of  its  dairying  during  recent  years  and  for  the- 
present  extent  and  pros|3erous  condition  of  that  industry.  The  tirst 
coopemtive  creaniery  in  that  country  was  established  in  1882,  and  the- 
immense  exix>rt  trade  in  butter,  almost  all  of  it  creamer^^  product, 
has  been  built  up  since  that  time.  Much  had  been  done,  however,  lo' 
improve  dairy ijig  during  the  decade  preceding  iSH2.  The  numlicr  of 
milch  cows  in  ISTI  was  .soT,iu>0;  in  IS^il  there  were  850,000;  and  now 
ere  arc  about  1, KXi.OOO.  The  export  of  butter,  which  was  30,000,iu n) 
ounds  in  1871  and  only  53,000,tXJ0  jjountis  in  1887,  has  now  bc-ome 
17n,OOO,0(.K>  pounds.  There  are  1,200  cooperative  creameries  and  WO 
operated  on  the  proprietary  plan.  The  quality  of  the  butter  product 
has  been  eqiuilly  advanced^  The  Danish  Government  takes  an  active 
part  in  the  work  and  closely  watches  the  exports  to  see  that  the  butter 
sent  abro4id  is  absolutely  pure  and  of  a  standard  which  will  enhance 
the  reputation  of  this  commodity.  The  result  is  that  Danish  butter 
stands  at  the  very  head  of  the  markets  in  Great  Britaitj,  and  the  latter 
country  takes  over  95  per  cent  of  all  exported  by  the  former.     The 
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butter  of  Denmark  iti  sealed  cans  also  holds  the  highest  reputation  ib 
all  the  remote  and  nonproducing  markets  of  the  world. 

The  exhibitors  of  cheese  from  the  United  States  fared  much  better 
at  the  Paris  Exposition  than  those  who  sent  butter.  In  all,  38  entries 
were  made  for  34  different  exhibitors,  and  38  medals  were  won.  These 
were  19  gold,  16  silver,  and  3  bronze.  Thus  every  exhibit  received  an 
award,  and  as  the  three  bronze  medals  were  assigned  to  persons  who 
also  received  something  higher  at  another  time,  everj'^  American  exhib- 
itor of  cheese  received  a  medal  of  either  gold  or  silver,  and  50  per 
cent  of  these  exhibits  won  gold  medals.  The  largest  and  best  display 
of  cheese  was  at  the  July  show;  despite  the  torrid  conditions  and  some 
''hutfing-'  of  the  cheese,  which  could  not  be  avoided,  17  entries  were 
awarded  12  gold  medals  and  5  of  silver.  This  is  a  very  satisfactory 
record  all  through. 

It  is  not  difficult  to  account  for  the  cheese  exhibit  of  this  country 
being  more  successful  than  the  butter.  The  article  was  better  under- 
stood by  the  examining  jury.  Cheese  of  the  general  American  fac- 
tory or  Cheddar  type,  although  little  sold  in  Paris,  is  by  no  means 
unknown  in  French  markets.  The  experienced  merchants  and  makers 
of  pressed  cheese  who  wei'e  members  of  the  jury  and  whose  opinions 
decided  these  awards  were  fully  familiar  with  the  American  commod- 
ity. It  is  only  just  to  record  that  the  member  for  Canada  was  a 
potent  factor  in  securing  these  results.  Very  consequential  was  the 
fact  that  thei'e  were  no  other  exhibits  of  cheese,  and  especially'  none  of 
French  origin^  of  the  same  general  class  and  with  which  these  from 
the  States  could  be  unfavorably  compared  by  any  peculiar  fancy  of 
French  taste.  The  writer  feels  bound  to  add  his  individual  opinion 
that,  while  all  this  Ameri(»an  cheese  was  excellent  of  its  kind  and  well 
deserved  the  awards  made,  the  average  quality  of  the  butter  shown 
from  the  United  States,  and  its  condition  when  exhibited,  was  equally 
good,  perhaps  even  more  closely  culled,  and  upon  its  actual  merits,  as 
well  as  comparatively,  its  harvest  of  awards  should  have  been  as  rich 
as  that  obtained  for  the  cheese. 

There  were  no  foreign  exhibits  of  cheese  with  which  those  fi\>m 
this  country  could  be  well  ccmipared  as  to  either  quality  or  prizes 
won.  There  were  admirable  displays  of  Canadian  cheese  in  the  i>er- 
manent  exhibit  and  also  at  the  September  show.  At  the  latter  the 
^•'yearlings'' shown,  both  white  and  colored,  could  not  be  excelled. 
But  the  Canadian  commission  preferred  to  have  these  exhibits  judged 
collectively;  cousetjuently  the  cheeses  were  not  scored  singly,  but 
only  a  few  samples  (examined,  and  the  collection  awarded  the  grand 
prix.  the  same  as  the  (K>llex*tive  exhibit  by  the  United  States.  The 
British  Dairy  Fanners'  Association  entered  a  case  of  cheese  in  the  i>er- 
manent  exhibit  which  contained  one  to  three  samples  each  of  Cheddar, 
Cheshire,  Leicester,  and  Stilton.     This  collection  was  awarded  a  gold 
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ledal,  being  on  a  par  with  the  New  York  Stiite  collection  in  the  8ame 
1  exhibit. 

The  other  foreij^  cheesie  exhibit»,  mentioned  in  the  order  of  their 
importance  tind  merit,  were  tho.se  of  Switzerland,  France,  Ilolknd, 
Lliiii^>?hi,  Italy,  Germany,  Portugal,  Greece,  Hungary,  Bul^nuia,  aud 
[Mexico,  The  half  dozen  entries  from  Mexico  were  none  of  them  very 
^od^  but  three  were  inteix^stintr  and  dcenied  wortliy  of  silver  medals. 
Thej^o^  ernment  of  the  State  of  Zacateca:^  sent  large  loaf -shaped  cheei-e, 
-Qor  Syears  old,  quite  hard  and  ^ometlxing  like  the  Paimesan,  but  richer, 
with  a  clean  ihi\  or,  bat  sharp.  From  the  territory  of  Lower  California 
there  were  peculiar  little  chee^e^ — thin,  flat,  and  white,  like  a  soda 
€nu*kcr,  and  said  to  be  a  great  local  favorite;  from  the  State  of  Mexico, 
a  hri<*k-i?haped  article,  about  f»  by  12  inches  and  4  inchcjs  thick,  the  rind 
yellow,  with  red  streaks  and  the  interior  of  cream  color,  liard,  and  full 
iif  i^mall  eyes  or  shot  holes.  All  tliree  of  these  exhibits  were  given  ssil- 
ver  medals.  Bulgaria  exhibited  a  cheese  called  Kaehkaval,  in  size  and 
gtyle  like  an  English  dairy,  but  quite  white  and  made  of  sheep's  millc 
The  exhibitor  is  said  to  be  the  maker  of  o%'er  1<X),(H)0  of  the^  per  year, 
|which  are  large h'  sent  to  Constantinople  and  there  sold  at  about  30  cents 
impound.  From  Viu^liovo  (Widdin),  in  the  same  country,  %vas  shown  a 
I  moist,  soft  curd,  snow  white,  made  from  the  whole  milk  of  sheep,  not 
pressed*  and  preserved  in  brine;  this  was  ii  year  old  and  rjuite  good. 
At  its  home  tbis  is  an  important  food  product  and  ^lls  at  the  very  low 
rat€  of  3  cents  a  |x>und.  A  gold  medal  and  one  of  silver  rewarded  these 
two  exhibits.  Hnngar\*  made  what  was  decidedly  the  most  artistic 
and  attractive  display  in  tije  entire  agricultural  section:  two  entries  of 
cheese  rei^eived  the  .siime  awards  as  th<ise  to  Bulg*.ria.  The  tir-st  was 
a  soft  kind,  like  Camemberl,  small,  round,  well  made,  psu^kcd  in  tin 
foU,  and  strong  cnougii  to  satisfy  the  most  highly  edui'ated  taste;  this 
was  the  ii^iual  product  of  a  herd  of  200  cows.  The  other  was  from 
shee[>s'  milk,  white,  granular,  and  pa<"ked  in  little  wooden  iirkins 
holding  from  2  to  4  pounds;  it  has  a  taste  and  odor  all  its  own- 
The  sole  dairy  exhibit  by  Greece  was  a  cheese  made  from  the  milk  of 
goats,  at  a  school  of  agriculture — Aidini  (or  llalniyros).  in  Thessah', 
It  was  sbuilnr  in  size  and  form  to  a  hirge  Gouda,  although  in  char* 
actm"  more  like  an  English  dairy,  was  10  months  old,  an  excellent 
aiticle,  very  creditable  to  the  maker,  and  deserving  the  gold  medal 
awarded.  Portugal  made  a  large  number  of  entries  in  the  catalogue, 
but  onh"  eight  lots  of  cheese  were  actually  shown,  ilost  of  the-ie  were 
of  the  Parmesan  charact4?r,  but  nearly  all  small — from  1  to  4  pounds 
in  weight.  There  were  a  few  from  the  milk  of  sheep  and  goats,  some 
Hof t,  like  the  Brie,  and  others  very  suiaU,  white,  dry,  and  hard.  These 
eight  lots  all  got  ni<idals  of  ditlerent  grades,  two  being  of  gold  and 


hardly  merited.     Italy  made  over  thirty  entries  of  cheese  and  had  thir- 
teen lots  on  exhibition.     Parmesan  was  naturally  the  leading  variety; 
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these  cheeses  were  2,  3,  and  4  years  old,  coated  with  linseed  oil  and 
animal  charcoal,  and  rubbed  till  they  shone  like  polished  ebony;  they 
were  round  and  flat,  4  or  5  inches  thick,  and  large  enough  to  weigh 
from  50  to  80  pounds.  They  came  from  Parma,  Milan,  and  Reggio- 
Kmilia.  Five  lots  were  shown  in  exceptionally  good  order,  with  fine 
flavor,  and  each  was  awarded  a  gold  medal.  Other  kinds  were  made 
from  sheeps'  milk,  some  spherical,  but  roughly  formed,  white,  and  dry; 
some  in  skins,  of  bottle  or  tenpin  shape,  also  very  white,  but  part  of 
them  covered  with  tin  foil.  These  were  the  variety  called  Caciocavallo; 
they  were  a  year  old  and  well  kept,  but  strong  in  taste.  A  large  col- 
lection sent  by  the  Chamber  of  Commerce  of  Naples  received  a  gold 
medal,  which  seemed  a  needlessly  high  prize.  Another  lot  from  Sar- 
dinia, decidedly  better,  4  years  old,  well  made  and  well  kept,  received 
only  silver;  the  latter  were  flat,  8  or  10  inches  in  diameter  and 
2  or  3  inches  thick,  also  from  sheep's  milk.  An  exhibit  similar  to  the 
last,  but  not  nearly  so  good,  came  from  the  sheep  of  the  Roman  Cam- 
pagna;  the  broze  medal  awarded  was  quite  enough.  Curiously,  no 
Gorgonzola  was  shown  in  the  Italian  section.  The  cheese  shown  by 
Germany  was  nearl}^  all  in  the  permanent  exhibit  and  most  of  it  was 
in  sealed  tins.  It  was  mainly  of  the  Limburger,  Backstein,  and  Mun- 
ster  varieties,  with  others  of  the  same  general,  loud-smelling  type,  and 
there  were  also  some  like  the  French  Brie  and  Camembcrt.  The  Ger- 
man member  of  the  jury  made  his  only  appearance  at  the  June  meeting, 
when  this  display  was  visited.  In  spite  of  the  serious  defects  in  qual- 
ity of  the  products  examined,  he  so  impressed  a  majority  of  the  jury 
by  eloquent  descriptions  of  the  estates  and  dairies  they  represented, 
their  standing  and  importance  at  home,  etc.,  that,  despite  the  protests 
of  a  minority,  these  inferior  lots  of  cheese  were  awarded  half  a  dozen 
gold  medals  and  more  of  silver,  where  bronze  would  have  been  good 
enough  for  any  of  them.  The  Russian  exhibit  at  the  May  show  con- 
tained over  100  cheeses,  but  none  of  a  local  or  national  character. 
They  all  represented  the  recent  dair}'  development  of  the  country, 
and  were  made  in  imitation  of  foreign  products — Cheddar,  Cheshire, 
Phnmonthal,  Gruyere,  Edam,  Limburger,  Backstein,  and  Sapsago. 
The  imitations  were  clever  and  some  of  the  cheese  very  good.  As  a 
whole,  it  was  a  creditable  show  for  a  comparatively  new  dairy  region, 
but  the  average  quality  was  not  high  and  the  awards  were  generous. 
A  few  of  the  43  factories  represented  in  this  exhibit  were  established 
prior  to  1870,  but  most  of  them  are  only  10  to  15  years  old.  They  are 
located  in  various  parts  of  Russia  and  a  number  of  them  are  coopera- 
tive. A  few  statistics  will  illustrate  this  branch  of  Russian  dairying: 
A  factory  at  Tiflis,  founded  in  1863,  uses  1,000,000  pounds  of  milk 
annually  and  makes  50,000  pounds  of  cheese,  besides  butter;  another 
in  Caucasus,  cooperative  factory,  1863,  about- 1,800,000  pounds  milk  and 
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|00,0<)0  pounds  EmnientlmU'heese;  factory  in  Sraolonsk,  1875,  4,500,000 
'>nnnds  milk  und  350,0(K}  poundn  {'hocse;  factory  in  Yaroskiv,  1877, 
C0<>,(KJ0  pounds  milk,  00,000  pouiuls  E<him  cheese;  factory  in  Kuhif^m, 
1877,  250.000  p<»undrt  milk,  20,000  pounds  Cheddar  and  5,000  pounds 
Lind>urjifer  and  Buckstein;  factory  in  Volo|^^da,  188G,  300,000  pairn<k 
Jiiilk,  13, 0(M}  pounds  ""  fromage  vert"  (Sapsat^fo)  and  an  equal  quantity  of 
butter.     The  cheese  exhibit  from  Holland  was  confined  to  t  he  noted  bard- 
pressed  varieties  of  that  country,  Edam  and  Gouda,  and  the  products 
rerc  of  high  average  quality.     Besides  a  fair  permanent  exhil>ity  thits 
lountry  had  a  very  good  disiday  at  the  May  show,  and  in  Septeinl)(»r 
^ne  of  the  best  of  all.     The  Edams,  some  a  year  old,  were  admirably 
made,  of  dense  body,  excellent  consistency,  and  tincly  developed  flavor. 
lH  were  spherical  in  form,  nearly  the  same  size,  and  weighed  abcnit 
^B^  pounds.     A  few  were  shown  rneolored  and  a  few  bright  yellow,  bat 
the  chanicteristic  crimson  exterior  prevailed,  and  some  were  covered 
with  tin  foil,  while  others  were  in  spherical  tin  eai^es,  scaled  for  export 
tt>  hot  climates.     The  Goudas  varied  greatly  in  size,  from  1  pound  to 
but  all  were  of  regulation  form,  flat,  with  edges  rounded  in  a  half 
circle,  and  the  thickness  froTU  a  third  to  a  fourth  of  the  diametiT. 
iThey  may  he  called  a  plain  cheese,  with  a  mild,  pleasant  flavor,  and 
111  both  IxKly  and  taste  somewhere  between  the  Cheddar  and  Edam. 
They  are  very  generally  colored  a  bright  chrome  yellow  on  the  out- 
Bide.     At  the  September  show  every  one  of  the  ten  entries  of  Holland 
cheese  i^eceived  either  a  silver  or  gold  medal,  most  of  them  the  latter, 
liid  there  were  two  grand  prizes  awarded,  one  for  a  fine  collection  by 
)nc  of  the  largest  of  the  Dutch  exporting  houses  and  one  for  the  entire 
[olland  exhibit,  which  included  butter. 

Switzerland,  whicli  had  not  previously  been  conspicuous  at  the  dairy 

lows,  made  an  exhihition  of  cheese  in  September  which  was  one  of 

le  most  notable  of  the  season.     It  was  so  large  that  a  special  |>avilion 

bad  to  be  constructed  for  it  by  the  side  of  the  dairy  building  at  Viti* 

'ecnnes  Park.      The  cheese  was   entered  in  four  sections:  First,  the 

EmiJienthal    variety,  lOi^^  entries;    second,  the    (iruyere,  20   entries; 

third,  the  Sbrinss,  9  entries;  and  fourth,  13  entries  of  other  varieties, 

including  the  Tilsit,  imitations  of  the  French  Brie,  (iamenibert,  atid 

Roquefort,  the  Sapsago  or  Schabzieger,  and  a  few  not  so  well  known, 

^^nmed  Baumont,  Komadour,  and  Tooime.     In  all  cases  there  weie  at 

^Beast  two  cheeses  to  an  entry,  so  that  the  disphiy  included  considerably 

^nver  300  specimens.     The  main  feature  was  the  collection  of  more 

^fthan  2(M)oi  the  great  ''cart-wheeF'  style  of  Emuienthal  cheese,  gener- 

^nally  known  in  America  under  the  name  of  Gruyere  or  Schweitzer-ktlse. 

These  arc  round,  tlat  cheeses,  from  8  to  5  feet  in  diameter,  and  5  to  8 

Hkiebes  thick,  weighing  from  150  to  250  and  sometimes  300  pounds. 

^^hey  are  finely  made,  with  a  workmanlike  finish,  the  l>ody  vellowish 
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white,  elastic,  and  dense,  fine-grained,  but  with  ''eyes,''  or  spherical 
holes,  distributed  throughout  the  cheese.  In  the  best-made  specimens 
these  eyes  are  uniform  in  size,  three-eighths  to  one-half  inch  in  diam- 
eter, and  ver}'  evenl}'  distributed,  showing  a  skillful  control  of  the  fer- 
mentation or  gas  formation.  When  cut  the  meat  of  the  cheese  has  a 
dull,  smooth  appearance,  but  the  concave  surfaces  of  the  even  are 
bright  and  shiny.  The  flavor  is  distinct  and  characteristic,  mild  at 
first,  but  developing  in  strength  with  the  age  and  treatment  of  the 
cheese.  Each  specimen  was  exhibited  on  a  smooth  board  of  its  own 
size,  which  greatly  assisted  the  attendants  in  dexterous!}'  turning  these 
great  cheeses  over  every  da}'.  Ten  diflfcrent  Swiss  cantons  exhibited 
this  variety.  Berne  seems  to  l>e  the  center  of  this  industry;  it  had  (>3 
entries  and  every  one  of  them  was  from  a  cooperative  factory.  These 
cheeses  were  all  selected  from  the  commercial  stocks  of  the  factories, 
and  were  not  bored  or  tested  until  submitted  to  the  jury.  The  high 
average  quality  can  be  judged  from  the  award  of  41  gold  medals  and 
about  as  many  of  silver  among  109  exhibitors.  The  Gruj-ere  variety 
was  shown  by  four  cantons,  all  being  made  in  single  dairies,  or  farm- 
dairy  cheese.  This  cheese  is  of  the  same  type  as  the  Emmenthal,  and 
except  for  being  smaller  in  size  with  a  rather  different  finish,  the 
novice  could  not  distinguish  Ixitween  the  two.  But  the  Gruyere  is  far 
less  uniform  in  quality  and  is  considered  inferior,  as  .shown  by  the 
fact  that  none  of  these  exhibits  received  a  gold  medal  and  onh'  five 
of  them  silver  medals.  The  Sbrinz  cheese,  also  called  Spalenkase,  is 
simply  a  Swiss  Parmesan.  They  were  equal  in  quality  to  the  Italian 
originals  and  of  even  better  finish.  Several  exhibitors  showed  cheese 
of  all  ages  from  G  months  to  5  years.  One  medal  of  gold  and  S  of 
silver  were  awarded  to  the  !♦  exhibitors.  Collectively,  this  was  a  most 
creditable  section  of  the  Swiss  exhibit;  nearly  all  the  entries  were 
from  the  canton  of  Unterwald.  The  rest  of  the  Swiss  cheese  display 
was  not  remarkable,  although  the  Sarrazin  variety  was  of  interest. 
This  was  made  of  cows'  milk,  but  in  appearance  was  a  true  Roquefort. 
It  has  not  the  exact  flavor,  yet  was  quite  good.  But  the  French  jury 
looked  upon  it  as  a  counterfeit  and  gave  it  no  credit.  The  same  maker, 
from  Sarraz,  near  Lausanne,  exhi))ited  two  cheeses  of  the  same  shape 
and  size  called  Tomme,  made  from  skim  milk  and  sold  at  8  and  10 
cents  a  pound;  one  had  the  characteristic  Roquefort  mold,  and  the 
other  none.  The  entire  x^heese  exhibit  of  Switzerland  was  given  a 
grand  prize  and  the  honor  was  well  merited. 

C -hc^cse  making  is  the  most  important  branch  of  Swiss  dairying  and 
an  imix)rtant  item  in  the  commerce  of  the  countr}'.  From  1850  to 
1800,  the  average  annual  export  of  cheese  from  Switzerland  was 
12,000,000  pounds;  this  trade  reached  a  maximum  of  00,000,000  pounds 
in  1880  and  1887,  and  was  over  50,(X)0,000  pounds  in  1809,  worth  about 
$8,000,000. 
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The  priiK'iyjHl  importiii|r  countries,  utid  somfthin^  of  the  variation 
>f  the  trades  are  ^howii  in  the  following  table: 


) 

Ej'pfjris  of  vheette  from  Saitzerland, 

Ommtry  of  import. 

MaaimQin,      1       Minimum. 

< 

Ptmadm 

yo«r.|   Pottadfc 

Yc^. 

30,000,000 

18,S6     ll.OOOJMO 

1808 

Italy .;-*— 

18, 000, 000 

la.  000,000 

7,200,000 

1890 

11,000,000 
9.000,000 
S,  300. 000 

1899 

L0cniiRi3jr •.»»—,► 

tSdft 

iTTnited  f^tAttie  ....... 

IflSS 

1  France,  in  1899, 15,000,000  poimrlK. 

It  thus  appenr^^  that  the  exports  to  Fnincc  and  Italy  are  declining, 
i\'hile  those  to  Cierman j  und  the  United  States  are  sti'udil}'  increasing, 

IKearl}^  all  the  eliee.se  constituting  this  tirade  was  of  the  Eninienthaler 
kind. 
France  herself  had  a  display  of  eheese  less  inip<ising  than  that  of 
Swits^erland  and  with  fewer  exhibitors,  but  it  inehided  a  iimeh  grenter 
variety.     The  entries  mmibered  about  150  and  the  exhibits  were  ^ood 
at  all  the  shows.     Besides  individual  entries  b}^  the  makers,  and  a  few 
^collective  exhibits  by  some  gfronp  of  local  dairies  and  factories,  there 
rere  several  elaborate  and  quite  artistic  displays  by  leading  cheese 
[merchants  of  Paris.     The  latter  showed  remarkable  variety  in  fonii 
fund  character,  including  numerous  kinds  peculiar  to  France  and  which 
f never  enter  into  general  cofnmei'Ce.     The  cheese  of  this  country  may 
the  naturally  divldixl  into  two  great  classes— the  pressed  kinds,  with 
lard  rinds,  and  those  not  pressed,  and  soft.     The  former  embrace  the 
Gruyere.  (.'antal,  Roquefort,  and  Port  Salut.     The  manufacture  of  the 
irst- named  variety  is  confined  to  the  eastern  part  of  France,  the  Jura 
^mountain  region  adjoining  the  Swif?s5  frontier.     It  has  been  a  leading 
J      industry  for  centuries  in  the  section  known  as  the  Franche-Comte,  but 
^Jespecially  in   the   departments   of  Jum,  Doubs,  and  Upper   Savoy, - 
^■The   production   of   Gruyere  in  this   region   amounts  to   44,000,tK)0 

t pounds  a  year.  This  type  of  cheese  is  very  old,  and  it  bore  the 
name  ''Vachelin/'  until  the  beginning  of  the  nineteenth  century; 
tben  importations  to  Fmnce  began  from  the  neighboring  cantons  of 
Switzerland,  under  the  name  Gruyere,  which  was  soon  adopted  by  the 
French.  (Thc^  present  Gruyere  is  probably  a  slight  improvement  upon 
the  original  Vachelin,  hut  with  no  material  change  in  form,  size, 
and  character;  the  Emmenthal  is  a  newer  form,  developed  from  the 
^firuyere,  larger,  more  open  in  body,  and  with  some  uicidification  of 
^manufacture.)     One  not^ible  feature  of  the  cheesemaking  of  the  French 

Jura  region  is  that  it  has  long  been  carried  on  under  a  system  of  local 

I  societies,  know^  as  fhnti^res,  which  are  founded  upon  cooperation 
r^mong  the  milk  producers.     These  associations  have  authentic  histor- 
ical record  from  the  thirteenth  century,  and  although  it  was  much 
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later  before  common  factories  were  built  for  their  work,  the  district 
of  Fraiiche-Comt^  can  probably  justly  claim  the  oldest  continuous 
system  of  cooperative  cheese-making  in  the  world.  The  cows  of  this 
country  have  been  for  centuries  the  red-and-white  race  known  by  the 
name  of  Montb^liarde,  a  regional  type  if  not  a  breed.  A  syndicate 
of  these  factories  and  fruitieres^  numbering  600  subscribers,  under 
the  lead  of  the  Agricultural  Society  of  the  Department  of  Doubs, 
with  headquarters  at  Besan^on,  maintained  a  working  factory  in  the 
French  section  of  the  permanent  exposition,  where  one  Gruycre 
cheese  was  made  daily,  as  an  illustration  of  the  modern  processes. 
This  exhibit  received  a  grand  prize,  as  did  also  the  collection  of  cheese 
at  the  temporary  shows,  made  under  the  same  auspices.  The  Cantal 
is  the  next  largest  cheese  in  France,  and  is  the  production  of  the 
mountainous  districts  of  the  department  by  this  name,  of  Auvergne 
and  others,  in  the  center  of  the  country.  This  cheese  is  usually  made 
in  the  shape  of  a  barrel  and  often  2  feet  high  and  18  inches  in  greatest 
diameter.  It  is  well  pressed  but  the  curd  is  not  cooked,  and  the  body, 
while  quite  dense,  is  soft  and  very  white.  The  exterior  is  dressed  so 
as  to  have  a  white,  chalky  look.  The  cheese  is  not  of  high  quality, 
but  it  sells  at  a  low  price,  comparatively,  and  is  fairly  popular.  The 
samples  exhibited  received  modei'ate  awards.  Roquefort  cheese  is 
perhaps  more  widely  known  than  any  other,  although  not  entering 
general  commerce  in  as  large  quantity  as  the  Gruyere.  It  is  of  very 
ancient  origin,  having  been  carried  from  France  to  the  markets  of 
Rome  in  the  first  centuries  of  the  Christian  era;  its  manufacture  in 
the  eleventh  century,  substantially  as  to-day,  is  well  authenticated 
and  the  historical  record  is  complete  to  the  present  time.  The  center 
of  this  industry  has  been  the  same  from  the  first,  the  little  village  of 
Roquefort,  situated  upon  the  precipitous  face  of  limestone  cliffs  2,000 
feet  above  the  river  Soulzon  in  what  is  now  the  Department  of 
Aveyron,  in  the  central  part  of  southern  France.  This  cheese  is  made 
from  the  milk  of  sheep,  mainly  the  Larzac  breed,  which  are  grazed 
by  the  tens  of  thousands  upon  the  hills  and  mountains  in  Aveyron 
and  adjoining  departments,  and  valued  mainly  as  dairy  animals. 
Although  the  curd  is  separated  from  the  whey  and  put  into  the 
usual  form  by  slight  pressing  in  molds,  on  the  peasant  farms  and  at 
factories  throughout  this  region,  the  cheese  is  nearlj'  all  taken  to 
Ro(|uefort  for  salting,  trimming,  and  curing.  The  curing  is  accom- 
plished in  the  famous  natui-al  caves  in  the  mountain  behind  the  vil- 
lage, and  the  large  vaults  lately  built  in  connection  with  and  supple- 
mentary to  these  caverns.  The  cool  air  currents,  even  temperature, 
and  peculiar  atmosphere  of  these  caves  cause  the  slow  ripening  and 
the  development  of  greenish  blue  mold,  which  gives  this  cheese  its 
characteristic  appeamnce  and  flavor.  The  cheeses  are  round,  about 
8  inches  in  diameter  and  4:  inches  thick,  the  average  weight  being  H 
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pounds.  When  curetl,  the  bod}"  of  the  cheese  is  quite  soft  atid  an  ivory 
white,  except  lis  it  is  '*  marbled '•  by  the  ^a^owth  of  mold.  The  liiiish- 
ing  and  marketing  of  the  Roquefort  product  is  now  mainly  in  the  hands 
of  two  large  companies,  havino^  abundant  eapitul,  the  total  output  being 
over  3j(M)0,OUO  cheeses  annuall}',  or  about  ri,CKJO  ton.s.  While  Paris  is 
natumlly  the  chief  market,  cheese  is  shipped  directly  from  Roquefort 
to  all  pirt«  of  the  world.  The  two  principal  Soc/etefs  dts  Caves  or 
manufacturing  companies  made  elaborate  and  attractive  displays  at 
the  Exposition,  not  only  of  tteir  products  but  of  large  modeLs  and 
pictures  of  the  Roquefort  elitfs  and  caverns,  cheese-making  appliances, 
etc.,  and  each  was  awarded  the  grand  prize.  The  Port  Salut  is  the 
only  other  pressed  cheese  w^hich  appeared  in  the  French  exhibit  This 
originated  about  thirty  years  ago  at  the  abbey  of  the  same  name,  in 
the  Depat  tmcnt  of  Mayenne.  It  has  been  copied  elsewhere  and  is  now 
made  in  numerous  places,  especially  at  the  industrial  establishments 
of  religious  orders.  One  of  the  popular  forms  takes  the  name  of  La 
Trap|M^,  from  its  place  of  manufacture  in  Calvados.  These  cheeses 
of  cooked  curd,  quickly  made,  hard  pressed,  in  various  sizes,  but 
he  usual  shape  is  that  of  a  tiat  thin  Gouda.  Ten  inches  in  diameter 
and  3  inches  thick  was  noted  as  one  size,  and  another  *i  by  2  itiches. 
The  odor  and  flavor  are  both  peculiar  and  not  pleasant  on  tirst  acquaint- 
uec.  The  silver  nuMhils  awarded  indicated  that  this  class  of  cheese 
nB  its  friends  in  France.  A  cheese  siuiilar  to  the  ¥A\im  is  made  in 
the  west  of  France,  and  another  tirni,  pressed  clieese  in  the  Pyrenees 
Mountaitjs,  but  neither  of  these  appeared  at  the  Exposition, 

The  soft^  unpressed  cheesesof  Fnincej  called  '\froma(/es  apdU  inolle^'^ 
and  ^^frmna^es  affines^'^^  are  given  many  different  names,  but  they  have 
a  general  resemblance  and  vary  only  in  minor  points— shape,  style,  and 
the  age  of  ripeness  (or  decomposition)  to  whicli  they  are  carried.  The 
oldest  and  best  known  varieties  are  the  Brie,  Camembert,  and  Coulom- 
niiers.  The  first  was  known  at  the  begirmingof  the  fiftiwnth  century, 
the  second  is  something  n^ore  than  liHJ  years  old^  and  the  third  is  of 
more  recent  origin.  Other  popular  kinds  are  Pont  TEveque,  G^i'om^, 
Livarot,  Langres,  Maroilles,  and  ^lont  d'Or.  All  of  these  soft  cheeses 
are  shaped  in  moklsof  dillcrent  sizes  and  shapes  and  afterwards  cured 
resting  upon  mats,  usually  of  straw.  They  form  a  slight,  tender  cov- 
ering or  rind,  and  the  interior,  generally  yellowish  white,  is  in  the 
earlier  stages  of  the  tirmness  of  froihly  made  butter.  Slight  differ- 
ences in  prepanttion,  time,  and  temperature,  and  in  the  atmospheric 
conditions  during  curing,  produce  the  characteristics  of  the  several 
varieties.  Some  of  these  are  kept  until  quite  old  before  connoisseurs 
consider  them  ready  to  eat.  Another  section  of  the  soft  French  cheeses 
are  those  made  to  be  eaten  while  quite  fresh,  and  some  without  salt, 
including  the  Neufchatel,  Bondons,  Gervais,  MalakoiTs,  Cream,  and 
Double  Cream.     All  of  the  above  were  exhibited  bv  numerous  makers 
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at  the  temporary  shows,  and  the  best  of  their  kinds  received  gold  and 
silver  medals.  The  grand  prize  was  awarded  to  tlie  Godefroy  factory, 
known  as  the  Laiterie  d'Orbiquet,  in  Calvados,  for  its  display  of  sev- 
eiul  varieties  of  cheese,  especially  Camembert,  and  to'  the  Pommel 
establishment  in  Seine-Inf^rieure,  for  its  Fix>mages  Otoie.  Simply 
to  show  the  habit  of  multiplying  names,  the  following  are  given,  copied 
from  the  cards  of  French  exhibitors  placed  upon  cheeses  which  differed 
in  no  essential  particular  from  one  or  another  of  these  already  named: 
Metun,  St.  Florentin,  Levroux,  Poitiers,  Montbrison,  Rigottes,Troyes, 
St.  Patrice,  Septmoncet,  St.  Nectaire,  Deauville,  Fourme  d'Ambert, 
Cbainpenois,  and  Gex;  but  these  included  two  or  three  made  of  the 
milk  of  sheep  or  goats  and  thus  entitled  to  special  names. 

Cheese  making  is  a  very  important  branch  of  the  dairy  industry-  of 
France.  It  is  estimated  that  the  annual  product  of  cheese  of  all  kinds 
reaches  300,000,000  pounds,  or  just  about  the  same  as  in  the  United 
States.  To  this  must  be  added  from  25,000,000  to  35,000,000  pounds 
annually  imported  from  Switzerland,  Gennany,  Belgium,  Holland,  and 
Italy,  less  13,000,000  or  14,000,000  pounds  exported  yearly  from  France. 
An  annual  consumption  of  about  8  pounds  of  cheese  per  capita  is  thus 
provided  for  the  French  people. 

Besides  the  standard  products  of  the  dairy,  this  section  of  the  United 
States  exhibit  contained  an  illustrative  display  of  the  methods  in  which 
the  b3"-products  of  dairying  are  utilized.  From  skim  milk  are  made 
dry  casein  and  albumen,  and  milk  sugar  is  extracted  from  whey.  Hie 
plain  casein  is  adapted  to  food  purposes  in  a  fonu  called  "egg-powder," 
but  very  nmch  more  used  in  making  a  sizing  for  paper  and  a  water- 
mixed  paint.  The  sugar  of  milk  and  albumen  are  of  application  in 
pharmacy  and  have  other  conmiercial  uses.  All  the  solids  of  milk 
other  than  fat  are  also  extracted  in  a  powdered,  soluble,  and  digestible 
form  under  the  name  of  "  nutrium,"  which  is  in  much  demand  for  add- 
ing to  the  quality  and  food  value  of  Ixiking  pi'oducts.  This  method  of 
utilizing  skim  milk  seems  destined  to  become  extensive  and  a  very  val- 
uable adjunct  to  dairying.  The  largest  and  most  varied  exhibit  of  this 
character  was  contributed  b}^  the  W.  A.  Ilall  Chemical  Company,  of 
Vermont,  and  was  awarded  a  gold  medal.  The  National  Nutrient  Com- 
pany, of  Jersey  City,  contributed  to  both  the  permanent  and  temporary 
exhibitions,  and  to  this  promising  new  food  product  and  its  inventor 
both  gold  and  silver  medals  were  awarded. 

ITie  only  other  article  given  an\^  prominence  at  the  exposition  as  a 
dairy  ])y-product  was  a  form  of  dried  casein  called  protein,  exhibited 
by  an  English  company.  There  was  quite  a  contest  as  to  whether  this 
should  Ik?  recognized  as  a  useful  preparation  or  not,  but  it  was  finally 
given  a  silver  medal. 

This  description  of  the  exposition  of  dairying  at  Paris  would  not  Iw 
complc^te  without  mentioning  the  presentation  which  was  made  of  the 
condition  and  extent  of  the  industry  in  the  United  States.     This  com- 
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prised  fine  pliotogmphs  of  diiiry  cattle — of  the  l^oildings,  equipment, 
and  oi>eration.s  of  sevoral  successful  dairy  schools — exterior  and  inte- 
rioi*  views  of  representiitive  creaniericH  jind  their  work,  und  uiup.s  and 
statistical  data.  There  was  also  a  complete  hist^jrieal  illustmtion,  by 
pli olograph  1^,  of  the  developnient  of  the  Eabcock  Milk  Tester,  which 
haiH  contributed  so  much  to  economize  and  promote  the  dairy  interests 
of  tlic  United  States  during  the  last  ten  or. twelve  ^^ears,  In  this  con- 
nection it  may  be  stated  that,  by  special  action  of  the  superior  jury, 
tlie  crnmd  prix  d'honueur  of  the  Pari*  Exposition  was  awarded  to  Dn 
S-  ^L  Babcock,  of  Wisconsin,  as  a  fitting  acknowledgment  of  this 
invaluable  invention,  and  also  of  his  having  made  a  gift  of  it  to  the 
pul>lic.  The  statistical  maps  showed  the  nimiber  and  distribution  of 
diiify  cows  in  the  United  States,  according  to  the  hitest  availul>le  data, 
s^wci  the  number  and  location  of  creameries  and  cheese  factories  in  Iowa 
^ncl  New  York.  These  two  States  were  selected  as  being  tiie  largest 
Pi'c>dueers  of  butter  and  cheese,  respectively.  For  similar  ilhistni- 
*^i\*c*  data,  by  counties,  four  maps  were  added.  Jefferson,  Sheboygan, 
•^nd  Green  counties  in  Wisconsin,  and  Freeborn  County,  iliiin.,  were 
^"osen  for  this  purpose.  Jefferson  shows  the  creamery  system  devel- 
^Pod  to  a  remarkable  degree,  and  Freeborn  well  illusti-ates  the  rapid 
g'l^Owth  of  thir5  industry  in  tlie  newer  dairying  districts  of  the  North- 
^'t*^t,  Sheboyg^m  and  Green  are  representative  counties,  respectively, 
*oir  large  production  of  the  standard  American  factory  cheese  and  of 
*'h€i  American  imitations  of  some  of  the  softer  foreign  varieties. 

This  report  has  intentionally  omitted  reference  to  dairy  machinery 
^ticj  appliances  in  general  exhilnted  at  Paris  by  the  United  States  and 
^*^tfcer  countries  because  those  articles  belonged  to  an  entirely  distinct 
^'lia.ss  of  the  Exposition. 


^^ST  OF  AWABDS  UlAPE  TO  EXHIBITORS  OF  DAHtY  PRODTICTS 
^^EOM  THE  UNITED  STATES  AT  THE  UNIVERSAL  EXPOSITION 
Of  igOO  AT  PARIS. 


DiPUJMAS  OF  TOE   GrAND    PrIZG  OF   HONOR  (6). 

Borden's  Condensed  Milk  Company,  New  York^or  the  "Eagles"  **Pt"erk^«£/' 
and  other  bramls  at  t  ondensed  milk. 

^aiji  Hangflald^  New  Sweden,  Jlinn. — for  creamery  bntter. 

"^i  5,  and  0.  The  Secretary  of  the  United  States  Department  of  Agitcolture,  Bureau 
of  Animal  Intlo^itry,  r>iiiry  Division,  Washington,  D.  C. — for  the  (Col- 
lective exhihita  of  dairy  pmducta  in  the  permanent  exposdtion  (June) 
antl  at  the  temporary  dairj^  shows  of  May,  July,  and  September. 

Diplomas  of  the  Gold  Mgpal  (IJ8). 

(«)  For  natural  milk  and  cream: 

1.  Briar(*li£f  Fjirma,  Briarelifi  Manor,  N.  Y. 

2.  Fairtield  Dairy  Company,  Mtmtclair,  N.  J, 

3.  Stephen  Kmndsr-o,  Montclair,  N,  J. 

4.  H.  B.  Gvirler,  Dekalb,  lib 
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(6)  For  condensed  milk  and  cream: 

5.  Pacific  Creamery  Company,  Los  Angeles,  Cal. 

6.  St.  Charles  Condensing  Company,  St.  Charles,  111. 

(c)  For  butter: 

7.  Albert  Lea  Dairy  Association,  Albert  Lea,  Minn. 

8.  Briarcliff  Farms,  Briarcliff  Manor,  N.  Y. 

9.  Cornish  Creamery  Company,  Cornish  Flat,  N.  H. 

10.  Deerfoot  Farm  Dairy,  Southboro,  Mass. 

11.  Hampton  Cooperative  Creamery  Association,  Easthampton,  ^lass. 

12.  Iowa  Agricultural  College  Creamery,  Ames,  Iowa. 

13.  W.  I.  Noycs,  Moland  Cooperative  Creamery  Association,  Moland,  Mi 

14.  Pine  Tree  Creamery  Company,  Sherman  Mills,  Me. 

15.  Simpson,  Mclntire  &Co.,  Boston,  Mass. 

16.  Aage  Vind,  Litchfield  Creamery,  Litchfield,  Minn. 

(d)  For  cheese: 

17.  Ed.  Bissonette,  Shoreham,  Vt. 

18.  Chandler  &  Rudd  Company,  Cleveland,  Ohio. 

19.  A.  D.  De  Land,  Sheybogan,  Wis. 

20.  J.  A.  Ennison,  Eldorado,  Wis. 

21.  Milton  FasseU,  Martinsburg,  N.  Y. 

22.  W.  A.  Freeman,  Gouverneur,  N.  Y. 

23.  J.  F.  Howard,  Haverhill,  Mass. 

24.  La  Crosse  Cheese  Company,  La  Crosse,  Wis. 

25.  A.  F.  MacLaren  Imperial  Cheese  Company,  Detroit,  Mich. 

26.  Eilward  Norton,  Goshen,  Conn. 

27.  Ohio  State  Dairy  School,  Columbus,  Ohio. 

28.  Alvah  L.  Reynolds,  New  York,  N.  Y. 

29.  E.  S.  Rice,  Triumph  Dairy  Company,  Triumph,  Ohio. 

30.  N.  Simon  &  Co.,  Milwaukee,  Wis. 

31.  C.  E.  Udell  &  Co.,  Chicago,  111. 

32.  S.  Underhill,  New  York,  N.  Y. 

33.  John  Voght,  Orihula,  Wis. 

34.  Wisconsin  State  Dairy  School,  Madison,  Wis. 

35.  New  York  State  Paris  Commission  (collective). 

(e)  For  by-products  of  dairying: 

36.  J.  IL  Campbell,  National  Nutrient  Company,  Jersey  City,  N.  J. 

37.  Casein  Company  of  America,  74  John  street,  New  York  City. 
(/)  For  collalx)ratory  services: 

3S.  Raymond   A.   Pearson,  a.S8i8tant  chief,  Dairy   Division    of    Bureat 
Animal  Industry,  United  Staterj  Department  of  Agriculture. 

Diplomas  of  the  Silver  Medal  (52). 

((/)  For  natural  and  sterilized  milk  and  cream: 

1.  II.  B.  (lurler,  Clover  Farm,  Dekalb,  111. 

2.  Rus.sell  Cream  Company,  San  Francisco,  Cal. 
(b)  For  (condensed  milk  and  cream: 

3.  Helvetia  Milk  Condensing  Company,  Highland,  111. 

4.  Vermont  Condensed  Milk  Company,  Richmond,  Vt. 
(r)  For  butter: 

5.  Armour  &  Co.,  Chicago,  111. 

6.  Bark  River  Cheese  Company,  Hebron,  Wis. 

7.  J.  K.  Bennett,  Clinton  Falls,  Minn. 

8.  R.  H.  Bent,  Adams,  N.  Y. 

9.  Bridgewater  Hills  Creamery  Company,  Bridgewater,  Conn. 
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(<^J  For  butter— Con tiniieci, 

10.  Johii  B.  Candon,  Pitt^fonl,  Vt 

11.  CliesterfieM  Creamery  Company,  Cbe^^terfield,  iltrli, 

12.  College  Creanien-,  State  A jsri cultural  College,  Anie*»|  lowjw 

13.  Dairymen's  Union  of  California,  San  Francisco,  Cal» 

14.  Elgin  Creamery  Company,  Chicago,  III. 

15.  Foster*g  Creamery  Association,  Frog?t,  Minn. 

16.  Hoard' a  Creameries?,  Fort  Atkiiii^on,  Wia, 

17.  La  Belle  Jersey  Dairy,  St,  Charlen,  Minn, 

18.  La  Grange  Creamery  Company,  I^ja^ranjiie,  Ga. 

W,  C.  C\  Lawle*?*',  Shady  Hill  Coof^erative  Crenmery  Company,  ^lontpe- 
lier,  Yt. 

20.  H.  IL  Leach,  Ui>kmd  Farm,  North  lirookflekh  Ma^. 

21.  Meridale  Fanus,  MertMiith,  N.  Y. 

22.  I.  Walter  Mitchener,  Glen  Hall,  Pa. 

23.  MonadncK'k  FarmF,  ^fonadnock,  N,  H. 

24.  Monta^rue  Cooperative  Creamery  Association,  Montague,  3Ias8. 

25.  Rockdale  Creamery,  Rockdale,  N.  Y. 

26.  Rosemary  Creamery,  Adams,  N.  Y* 

27.  W.  D.  Saunders  (College  Creamery ),  Blacksbmg,  Va. 

28.  Benjamin  Sharpies**,  Wej«t  eh  ester,  Pa. 

29.  Silver  Liike  Cooperative  Creamery,  Scandinavia,  Wis. 

30.  Smith  Creek  Creamery  (F,  S,  RemU\  maker),  Vega,  S,  Dak, 

31.  H.  T.  Somlcrgtuird,  LitehfieUl  Creamery.  Litchfield^  Minn. 

32.  M.  Soudergaaril,  Casey,  Minn, 

33.  South  riatte  Creameries,  York.  Nebr, 

34.  Wellt^  River  Creamery,  Wells*  River,  Vt. 

35.  Vernon  Creamery  Company,  Roekville,  GonzL 
\i)  For  ehee^^: 

36.  Rhodea  Balx^iek,  Chippewa  Bay,  N,  Y. 

37.  F.  X.  Bauuiert,  Antwerp,  N.  Y. 

38.  Beatrice  Creamery  Comimny,  Lincoln,  Nebr, 

39.  A.  &  IL  E.  Cw>k/Dcnnmrki  N.  Y. 

40.  Dairymen* 8  Union  of  California,  San  Francisco,  OaL 

41.  F.  e"  Dawley,  FayttteviUe,  N.  Y. 

42.  F,  P.  Duniiwiiy,  Ettst  Rodman,  N,  Y. 

43.  D.  A.  Good  rich,  South  Clmmpion,  N.  Y. 

44.  \\\  \\\  Hall,  Guuverneur,  N.  Y. 

45.  Fretl  Harvey,  Gaull,  CaL 

46.  Lewitj  I^ihrach,  Raiyrersville,  Ohio, 

47.  William  A.  Lawrence  &  Son^  CTiester,  N.  Y, 

48.  P,  McDonough,  Hinesburg,  Vt, 

49.  Robert  L.  Norton  A  Co,,  Attica,  N.  Y. 
60,  Richanli^on,  Beebe  ^  Co.,  Ea.**t  Aurora,  N.  Y, 
81,  Jare<l  Van  Wagenen,  jr.,  Hillmde  Farm,  Lawyersville,  N.  Y. 

'  ^^  by-products  of  dairying: 

52,  The  National  Nutrient  Company,  79  Hudson  gtreet,  Jersey  City,  N.J. 


Du'LOM.vs  OF  TUE  Bronze  Medal  (28), 

( ^or  condenjseti  milk: 

1,  ,A.merican  Condenseti  Milk  Company,  San  Francim-o,  CaL 

2,  Maine  Condensed  Milk  Comimny,  Whiteiield,  N.  H. 

3,  Pacific  Coast  Condense<l  Milk  Comimny,  Seattle,  Wash. 
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'  (6)  For  butter: 

4.  William  V.  Beach,  Charlotte,  Vt. 

6.  Briarcliif  Farms,  Briarcliff  Manor,  N.  Y. 
•  6.  Henry  Eibert,  Otisoo,  N.  Y. 

7.  Elgin  Creamery  Company,  Chicago,  IIL 

8.  Charles  W.  Embich,  Lancaster,  Ohio. 

9.  II.  J.  Evans,  Humboldt,  Iowa. 

10.  Farmers*  Cooperative  Creamery  Association,  Collins,  Iowa. 

11.  Franklin  County  Creamery  Association,  St  Albans,  Vt. 

12.  Hoard's  Creameries,  Fort  Atkinson,  Wis. 

13.  Meridale  Farms,  Meredith,  N.  Y. 

14.  Mrs.  J.  R.  Miller,  Ryegate,  Vt. 

15.  Monadnock  Farms,  Monadnock,  N.  H. 

16.  Montague  Cooperative  Creamery  Association,  Montague,  Mass. 

17.  Mrs.  Carrie  J.  Nelson,  Hillside  Dairy  Farm,  Ryegate,  Vt. 

18.  Oscar  W.  Reed,  Lebanon  Creamery,  Lebanon,  Ohio. 

19.  Mrs.  C.  H.  Robbing,  8t.  Charles,  Minn. 

20.  Rosemary  Creamery,  Adams,  N.  Y. 

21.  Sanborn  Creamery,  Leavitta  Hill  (Deerfield),  X.  H. 

22.  Benjamin  Bharpless,  AVestchester,  Pa. 

23.  H.  M.  Slater,  Fairmont,  Minn. 

24.  Spring  Brook  Creamery  Company,  Chicago,  III. 

25.  Vernon  Creamery  Company,  Rockville,  Conn. 
(c)  For  cheese: 

2().  F.  X.  Baumert,  Antwerp,  N.  Y. 

27.  Lewis  J^brach,  Ragersville,  Ohio. 

28.  Alvah  L.  Reynolds,  New  York,  N.  Y. 
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MEATS  AND  MEAT  PRODI  (TS  AT  THE  PAKIS  EXPOSI- 
TION OF  IIHM). 

By  IlEXRY  E.  AivoRH,  t\  E,, 

Cftii'f  of  thr  Dftiry  Dirisian,  Bureau  uf  Ammnl  JndatUi*i/,  iti  Chnwgt  of  thr 

United  Stiitei  Animal  Indiift  f*ij  Exkihii  at  Pam, 

The  i-lass  to  whirh  '*prest?rYefl  moats"  were  assirrn<»d  iit  tbi*  Uni- 
vernal  Exposition  of  IJHK)  ineludecl  al^o  preserved  fish,  vejofotJible^,  and 
fniits.  It  18  difKcult,  thoreforo,  in  rf^porting  upon  that  ])art  of  thit^ 
^fenrral  oxhibit  whl<*h  wa^  of  animal  orij^in  to  escape  8otnc  rofrrenoe 
to  the  other  paK»s,  and  the  results  cuin  not  lie  j^ivon  with  absolute 
iwc'umcy  because  of  this  liroad  classificmtiun.  In  some  cases  the  award 
to  an  exhibitor  of  moat^  or  meat  products  wa.n  more  or  les8  afrcctcd  as 
to  Its  gi'ade  by  othei*  articles  shown  by  the  same  person  or  company 
in  the  same  class.  The  jury  made  the  award  to  the  entire  exhibit 
entered  undnr  the  same  name,  without  designating  which  portion  had 
most  weig-ht  in  determining  the  rei*ult.  Thu*?,  one  exhiiiitor  might 
haye  a  straight  line  of  food  products  of  animal  origin  of  great  yarietj% 
while  in  another  exhibit  in  the  i^ame  cla.ss  preyciTcd  yegetnbles  and 
fruit*,  or  per  imps  fish,  preponderated,  and  the  awarcU  wei*e  the  same 
to  boti).  In  reyiewing  only  those  features  of  the  display  eompre- 
hcmded  l^y  the  title  of  this  report  it  is  con'^ecpicntly  impossible  to 
btate  exactly  in  all  cases  the  recognition  giyen  by  the  jury  to  the 
products  under  consideration.  *"  Prosoryed  meats"  was  held  to  include 
all  nu-ats  and  their  products  in  form  for  human  foctd,  preserve*d  by 
refrigeration,  salt,  smoke,  cooking,  canning,  drying,  or  by  any  other 
succRssful  method.  The  yariety  in  this  branch  or  dirisdon  of  class  oS 
of  (xronji  X  was  thercfoix^  yery  great.  Dairy  products  were  not 
included,  being  giyen  a  phice  l)y  tbcmt^elyeg  in  cbtss  40  of  Group  VIL 

Soon  after  the  duty  of  preparing  and  sux>eryising  the  exhibit  in 
question  wa^  assigned  to  the  Bureau  of  Animal  Industry  it  became 
cyideut  that  the  sjmce  to  be  ayailablc  at  Paris  would  be  so  limited  as 
to  make  it  impossible  for  special  exhiKuts  and  exhibitors  to  have  any- 
thing like  the  space  which  enterprising  houses  had  been  accust<irued 
to  occupy  in  Anu'rican  expositions.  Hence  it  was  decided  to  make  a 
rolleetive  (*xhi fat  from  this  country,  comprehensive  in  its  variety  and 
commercial  in  character  and  fomi,  but  including  only  the  products  of 
reprusentativi-  estaldishments.  This  precluded  any  spectacular  dis^play 
or  aueh  massing  of  commercial  products  as  a  number  of  exhibitors 
rpuld  have  been  plea.sed  to  make,     luvitatious  were  first  extended  im 
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nearly  all  the  large  general  packing  houses  of  the  country,  but  only 
five  tinallj^  decided  to  contribute.  -  A  considemble  number  of  packers 
of  food  specialties  also  consented  to  take  part  in  the  exhibit,  and 
arrangements  were  made  by  which  certain  parties  sent  particularly 
designated  articles  to  give  symmetry  and  comprehensiveness  to  the 
whole. 

The  Secretar}'  of  Agriculture  was  determined  from  the  first  to  make 
an  exhibit  of  the  fresh  dressed  meats  of  the  United  States  as  prepared 
for  foreign  markets  by  refrigeration,  and  also  of  other  fresh  animal 
products,  such  as  dressed  poultrj^  game,  and  eggs.  This  effort  was 
made  possible  by  an  agreement  between  the  United  States  Paris  Com- 
mission and  The  Liquid  Air  Refrigeration  and  Power  Company,  of 
Boston,  to  jointly  bear  the  expense  of  constructing  at  Paris  a  large 
refrigei*ator.  This  was  built  on  Chase's  cold-air-blast  principle  and 
was  maintained  throughout  the  exposition  at  the  cost  of  the  commis- 
sion. It  was  a  hexagonal  structure,  20  feet  in  greatest  diameter,  with 
ice  tanks  and  refrigerating  apparatus  in  the  center,  and  divided  into 
sections,  so  as  to  present  six  show  fronts  about  nine  feet  square. 
This  display  refrigerator  was  the  only  thing  of  its  kind  in  the  entire 
exposition.  It  formed  a  central  figure  of  the  American  agricultural 
exhibit  and  attracted  much  attention.  Many  visitors  seemed  as  much 
interested  in  the  refrigerator  itself  and  its  powers  of  preservation  as 
in  the  varied  products  which  it  at  all  time^  contained.  Provision  was 
thus  made  not  onl}'  for  fresh  meats  and  poultry,  but  for  all  daii-y 
pro^lucts  and  for  pickled  meats  in  wood,  for  lard,  hams,  bacon,  and 
sausages,  which  needed  protection  of  this  kind  during  the  heat  of 
summer. 

Ari-angoments  for  a  periodical  supply  of  fresh  meats  were  made  with 
the  Schwarzschild  &  Sulzberger  Beef  Company.  Dressed  beef  was 
supplied  from  their  abattoir  at  Kansas  City  and  mutton  and  pork  from 
their  New  York  establishment.  This  company  controlled  refrigerated 
compartments  on  the  steamships  of  the  American  Line  between  the 
ports  of  New  York  and  Southampton.  The  beef  company  prepared 
selected  quarters  and  carcasses,  took  them  to  Southampton,  and  held 
tlieiu  there  in  cold  storage  subject  to  the  order  of  the  representa- 
tive of  this  Department.  The  Department  had  portable  refrigerators 
nuide,  large  enough  to  hold  a  side  of  beef,  to  carry  the  meat  safely  from 
Southampton  to  Paris.  The  American  Express  Company  received  the 
ref rig(irators  on  arrival  at  Paris,  conveyed  them  to  the  Exposition  build- 
ing within  a  few  \'ards  of  the  display  refrigerator,  transferred  the  meats 
([uickly  to  the  latter,  and  returned  the  empty  cases  to  Southampton. 
It  took  some  time  and  nmch  attention  to  get  all  arrangements  into  good 
running  order,  but  when  done  the  meats  moved  along  over  the  indi- 
cated route,  subject,  however,  to  various  hindrances  and  obstructions 
after  reaching  the  French  shores,  as  will  be  later  explained.     The  beef 
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ras  thorouL^hly  rliillcd  and  bf'ld  in  cold  storao^o  a}>out  ten  days  before 

leaving  New  York*     Placed  on  the  vessel  there  on  Monday,  it  usually 

reixched  Paris  on  Saturday  of  the  week  follow in*^^,  and  was  eon.'^e- 

quently  twenty  to  twenty-tivc  ditys  from  the  slaughter  when  hung  in 

|the  display  refrigerator.     It  w^as  then  uniformly  in  prime  condition. 

Lceording  to  the  efficiency  of  the  latter,  the  incut  could  he  kept  in 
good  show  form  for  a  week  to  ten  dayy,  or  until  about  time  to  remove 
it  to  make  room  for  a  fresh  arrival  Had  it  been  pos8iljJe  to  bold  the 
temperature  as  low  as  desired,  the  meatus  would  have  kept  well  for  a 

jonth*     In  thii^  uianner  the  choicest  of  beef,  mutton,  and  pork,  rep- 
'resenting  the  meat  sup[>lies  of  the  United  States  preserved  liy  refrig- 
eration, arrived  periodically  at  Paris,  and  were  kept  on  exhibition 
luring-  the  greater  part  of  the  .season,     Qxrds  wer<*  attached  to  the 

!ieiit8  showing  the  places  and  dates  of  slaughti^r,  and  thermometei*s 

rere  bung  so  as  to  show  the  temperature  of  the  air  by  which  the  pres- 
ervation was  etTeeted.     Of  course  no  salt  or  chemicals  of  an}^  kind 

rere  used^  and  the  meat  was  not  frozen  at  any  time.  Supplies  of 
Ir^ssed  and  frozen  poultry  were  similarly  received  and  exhibited 
periodically,  including  turkeys,  geese,  ducks,  capons,  fowls  f<u*  roast- 
ing, and  chickens  for  broiling.  The  poultry  was  especially  and  attrac- 
Kvely  packed  for  the  purix)se  by  Messrs.  Priebe  &  Simatcu*,  of 
Miuonk,  lib  The  poultry  could  not  be  kept  frozen  after  reaching 
Paris,  but  gradually  thawed  out  in  the  refrigerator,  and  therefore 
could  be  shown  only  for  a  limited  time.     Eggs  preserved,  like  tho 

leats,  by  low  and  uniform  temperature,  were  supplied  to  the  exhibit 
from  stock  packed  in  April  by  the  house  of  Boardmaii  Brothers,  of 
Nevada,  Iowa. 

This  display  refrigerator  with  its  contents  was  of  constant  interest, 

I  and  caused  great  astonishment  to  visitors.     It  attracted  much  atten- 
lion  not  only  on  the  part  of  merchants  and  provision  dealers,  but  by 
pouseholders  atul  citizens  generall}^  of  France  and  other  countries.    In 
piany  parts  of  Europe  domestic  refrigerators  are  unknown,  and  mer- 
chants are  almost  equally  ignomnt  of  refrigeration  as  a  means  of  pre- 
icrviug  perishalile  food  products.     In  Paris  during  t Ik^  unusually  severe 
siunraer  of  UNK)  the  losses  of  luitchers''  meats  were  enormous  simply 
from  tho  lack  of  ordinary  methods  of  refrigeration.     On  one  Saturday 
^Blfi  July  30JKM1  pounds  of  fresh  meat  was  condenmcd  by  the  sanitary 
^■nspectors  at  a  single  large  market  in  the  city  of  Paris.     As  a  result  of 
^|thts  experience,  combined  w  ith  the  lessons  of  the  Exix)sition,  of  which 
this  American  meat  exhibit  was  a  potent  factor,  a  Government  com- 
lission  has  been  constituted  by  the  French  ministry  of  agri<'ulture  to 
investigate  and  report  upon  the  economy  of  refrigeration  and  cold 
llorage  as  related  to  producers,  commerce,  and  consumers. 
The  exhibit  from  this  country  of  meats  and  nu^at  preparation^  more 
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lastingly  preserved  by  salting,  smoking,  drying,  cooking,  and  canning 
was  large  and  extremely  varied,  embracing  the  entire  line  of  products 
of  this  class  common  to  our  domestic  and  export  trade.  Besides  the 
general  collection  of  hams,  bacon,  lard,  and  canned  goods,  supple- 
mentarj'  exhibits  were  made,  as  follows:  A  great  variety  of  sausages 
by  the  German-American  Provision  Corajmny,  of  Chicago;  pickled 
beef,  pork,  tongues,  etc.,  in  casks,  by  Libby,  McNeill  &  Libby,  of 
Chicago;  edible  fats  and  oils  by  Swift  &  Co.,  of  Chicago;  fertilizers 
and  by-products,  such  as  bones,  horns,  hoofs,  and  hair,  by  the  Armour 
Packing  Company,  of  Kansas  City,  and  niany  other  by-products  of  the 
packing  house  business,  by  Araiour  &  Co.,  of  Chicago,  including  meat 
extracts,  pharmaceutical  prepaiutions,  glues,  gelatines,  and  soaps. 

I^arge  erases  were  tilled  with  attractive  exhibits  of  food  specialties  of 
animal  origin,  nearly  all  sealed  in  tin  or  in  glass.  Among  these  may  be 
mentioned  soujw  in  great  variety  from  the  Armour  Packing  Company, 
the  Joseph  Cami)l>ell  Company,  Curtice  Brothers  &  Co.,  the  Franco- 
Americ^an  Food  Company,  J.  H.  W.  Iluckins  &  Co.,  and  the  Van 
Camp  Packing  Com|iany,  Canned  meats,  poultry,  game,  and  table 
delicacies  were  supplied  by  several  of  those  ali*eady  mentioned,  and 
also  by  X.  Goetjean,  the  TXL  Tomale  Company,  and  Kapp  &  Street,  all 
of  California,  and  by  Richardson  &  Ko)>]nns,  of  Delaware.  The  Anker 
Manufacturing  Company  contributed  l>ouillon  cjipstJes  and  like  spe- 
cialties, J.  W.  Beardsley-s  Sons  the  ''Acme"  slic-ed  smoked  beef,  and 
the  Imperial  Packing  Company  sliced  bacon,  ham,  and  dried  ])eef,  in 
sealed  glass  jars.  Fine  exhibits  of  edible  gelatine  wei'e  made  by  the 
]Michigan  Carbon  Works  and  by  Charles  B.  Knox. 

Complcnienting  this  large  collective  display  of  animal  food  products, 
was  an  eft'ective  exhibition  intended  to  show  the  resources  of  the  United 
States  in  this  respectand  the  facilitiesand  methods  of  the  immense  dressed 
meat  and  [)acking  house  business;  also  illustniting  the  system  of  Govern- 
ment meat  insiXK-tion.    Although  l>elonging  technically  to  other  classes 
in  tlie  catalogue  of  the  Exposition,  these  articles  were  an  integral  part 
of  the  general  collection  arninged  by  the  Bureau  of  Animal  Industry. 
The  I  )epartmont  of  Agriculture  contributed  mai>s,  charts,  and  statistics 
showing  the  number  and  distri])ution  of  farm  animals  in  this  country, 
and  a  large  nunil)er  of  photographs  illustniting  ranch  life,  finding 
estal)lishments,  and  the  breeding  and  rearing  of  food  animals;  also  of 
typical  examples  of  aniniiils  of  this  class.     A  coUiH'tion  of  equipments, 
material,  certificates,  other  forms,  records,  reports,  etc. ,  explained  tlie 
work  of  the  Bureau  of  Animal  Industry-  in  inspecting  live  animals  and 
animal  products,  intended  for  export  from  the  United  States.     The 
Union  St(K*k  Yards  Company  of  Chicago  sent  a  very  large  photograph 
of  thoir  i)lant,  with  smaller  and  supplementjiry  pictures  and  chaits  of 
stati>;tical  data  of  the  yards.     Armour  &  Co.  sui)plied,  at  an  expense 
of  many  hundred  dollars,  a  tine  set  of  large  panoramic  views  showing 
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ic  progTossive  opei'ationj?  uf  converting'  ciittle  and  hogs  into  dpad 
leuts  and  their  protlucts,  fixjm  arriva!  at  the  vardi;*  iiutU  !"eady  tu  ^mass 
in  various  foiTiis,  into  coininerce  and  con:>'uniption.  This  entire  series 
of  photojifraphs  was  hnndsoniely  reproduced  in  small  engraving  and 
the  prints  were  daily  distributed  to  interested  \^s^to^s,  sometimes  sev- 
end  thousand  in  a  day.  There  was  also  a  very  largo  collection  of 
exeellent  photogniplis  giving  vicw.s  of  the  exteriors,  interiors,  and 
operations  of  nearly  all  the  important  packing  hfm»es  in  the  Unit^'d 
States,  Owing  to  a  great  number  of  thej^e  pictures,  they  were  neces- 
sarily aiTanged  in  portfolios  kept  in  cabinets  prepared  for  the  purp<».se. 
Swift  &  Co,,  in  conjunction  with  Libby,  McNeill  &  Libby,  made  two 
special  exhibits  costing  .several  thousand  dollars  and  which  proved  to 
he  of  much  jx>pular  interest  One  was  a  complete  model,  alwut  12 
feet  square,  of  a  large  Chicago  packing  hou.se;  it  was  lighted  through- 
out by  a  niultitu<le  of  miniature  electric  hunps,  and  by  looking  through 
the  hundred.^  of  little  windows,  one  could  see  the  operations  of  the 
busines.s  in  progress,  carried  on  by  a  series  of  intricate  electro-mechan- 
ical  inovemefita.  The  second  was  an  equally  complete  model  of  a 
refrigerating  milway  car;  the  sides  of  the  car  were  of  glass,  and  it 
(X)ntained  a  full  load  of  little  models  of  fresh  meats  and  meat  products. 
This  was  a  great  novelty  to  most  of  the  European  visitors.  The  large 
lii!!play  refrigemtor,  already  de^Hcribed,  wai*  itself  apart  of  this  section 
the  American  exhibit 

The  international  jia*y  which  examined  the  articles  aliove  described 
colle<'tively  and  in  detail  and  reconmiended  the  awards  was  composed 
of  2'j  members*  with  natituialitias   as   follows:   France,    lU;    United 
Statefi,    2;    Denmark,  (iermany,  Greece,  Japem^   Norway,  Portugsil, 
Russia^  Servia,  Spain,  and  Switzerland,  1  each.     One  of  the  Ameri- 
can   jurors  wiu;  vice-president*     This   jury   was   constituted    largely 
with  reference  to  the  (»xtensive  exhibits  of  preserved  tish,  fi-uits,  and 
Bgetables,  but  the  meat  interests  seemed  to  receive  a  fair  share  of 
Ittentiou,     Only  three  grand  prizes  were  assigne<l  in  thLs  class,  none 
of  these  being  to  raesit  exhibits  alone  nor  to  individual  exhibits.     One 
is  to  the  Secretary  of  Agrii*ulture  for  the  collective  presorved-ftHid 
tbibit  of  the  United  States,  in  which  the  section  of  animal  origin  was 
ery  prominent-     The  second  was  to  the  collective  exhibit  of  the  prin- 
cipal French  syndicate  of  manufacturers  of  preserved  fruits  and  vege- 
tablits,  and  the  third  was  to  the  Government  exhibit  of  Greece,  con- 

I     ^taining  no  animal  products.     Hence,  so  far  as  aniuial  food  prmlucts 

^Hlrere  concerned,  those  of  this  country'  received  the  most  distinguished 

^Becr^nition. 

^f  This  was  a  just  decision.  ]So  other  eountiy  exliibited  meats  or 
meat  prcxlucts  which  could  at  all  compare  with  the  displays  fnmi  the 
United  Stntcs.  Tliere  were  a  few  exhibits  of  smoked  meats,  one  fix)m 
England  being  psirticularly  ci-editable  and  the  best  of  its  kind  in  the 
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Exp-v>>ition:  also  a  few  vei-y  elalx>rate  and  attractive  displays  of  Euro- 
jH>:iii  s;iiis:ige?s.  But  otherwise  there  wei"e  comparatirely  small  and 
inoonsoiiuential  exhibit:?  of  animal  foods,  and  practically  nothing 
except  c:inneil  jrootls. 

There  were  awardeil  in  the  entire  class  50  ^Id  medals,  IIS  of  silver, 
and  11»>  of  hronze.  By  far  the  greater  share  of  these  (SG  in  all)  were 
for  Fi\^noh  exhibits  of  presen^eil  fruits  and  vegetables,  and  most  of 
the  remainder  weiv  for  like  exhibits,  and  also  for  fish,  from  other  coun- 
tries. Thirty-five  medals  in  all  were  given  to  exhibits  from  the  United 
Slates  in  this  class,  and  of  these  7  of  gold,  •>  of  silver,  and  5  of  bronze 
(a  total  of  1*^,  or  more  than  one-hiilf)  wei-e  for  exhibits  either  wholly 
or  mainly  v{  animal  products.  This  section  of  the  American  exhibit 
therofoiv  fared  as  well  as  could  be  exiVi-ted.  A  full  list  of  the  awards 
in  this  okss  will  !>?  fimnd  at  p;ige  2S4:.  Closely  related  to  the  forego- 
ing were  the  awards  made  to  exhibitors  from  the  United  States  in 
cl:i>se^  "i>S,  41.  o^'»,  and  >7.  which  are  adde<l  to  the  same  list. 

It  is  dinioult  to  make  an  ornate  and  artistic  display  of  tin  cans,  even 
although  theiv  is  groat  variety  in  >ize  and  in  the  color  of  labels,  with 
ham<.  s.ui>ac"es.  and  buckets  of  lurd  contributed  as  trinmiings.  Pol- 
ishod  h'.*v^fs  and  horns,  wcH-oomK\l  aittle  swit<'hes.  ct^lored  gelatines, 
small  ;:ir<  <'i  mo«t  .xinicts.  and  tV.ncy  ^.>:lIx  :is<i<t  in  decorative  effect 
of  its  kind.  This  Ameri«.-an  oxhi'iit  was.  nevortholes<.  arranged  in  a 
sr.iii^  ior.tiy  ra-:ofid  and  attmorivo  nvAiiuor.  while  main  raining  simplicity 
ar.i  its  o--on::;;Ijy  oommorcial  chanioter  and  puqvo-c-.  After  visitors 
b:\<l  -^v.v  *>.{ei  :!i  p  r.  otratiug  iho  very  ^ovei-c-anl  hu*n:iirr::o:>  *'  la-.-ade"* 
o:  a  S;v*:r.>h  f«>rt  or  ;n».»na>tory  by  whi^h  h  w:i<  -iirr.-iindeil.  they 
ex:  r.  -—1  lhoir.-;»lvo^  :-s  highly  plo:i<t^  by  wb.r.t  w:,-  :\«und  within. 
N  •  tl:v.v  w-<  !,.^t  in  soa ivhing  among  piiw-r  plant-  :iiid  ^.rLinds  of 
lal-v  Ti-n,  r^  :  M'  wIvai  thov  wa:;tod  to  find.  Th-- art:cu-<  ••:  every  pro- 
duv-  r  vr  piv.kcr  w,re  givujxvl  togethor.  and  tht^:*  o:  likokind  were  in 
?-  Ijoir.LiVi:  c:isv-  :>r  v ^^i.voivlenco  of  oomix»ri<*.^n.  Ii  ^^a-*  a  ^'usine^s^-like 
arr.i*:/  ::i.:iu  :i!:-l  :i;n^rov  iatovl  by  bu-^ino^s  ::iot?. 

TLv  ro'ii:lt>  ■  :  :h:<  compivhon^ive  cx*:i:b:: .-.!  iho  Iv.i'-rr.aiional  Ext» 

s:i:.  :i  o:   i  *»=  •  ::.•.>;  '*^  vM*  material  lv:io:ii  :■.  ::;e  ^*xp*rt  trade  of  ibis 

o»;u:i:ry  in  mouts  a::  i  r.icat  prvvir.ct^.    Alnuv:  :  v .  ry  day  !^u^rchant<  fr>>!a 

\ar:oi:>  •  o;:"Hr":0<  vv.;!.;  'v  toi::\d  makiv.ir  ::::v,::e  .■\:in::riations,  takiasf 

noios  of  i^irtk-uUr  r'.v,:uvt<.  or  fv^rms  o:  v:  >.i.:-:>,  ar. :  the  addre-^^es 

ol  packers.     A pp I : < a : : •  v* -  w o re  z\  :::r.o : vu-  :  r^  ^ :::  | vrsv »:: <•  -.v hv>  wisho^i  to 

tiu  busir.oss  ^vv.r,^v::o:>  wi;h  A!:iv^: iv-.i::  h.  i;-v  <,  for  :!>:  puip-^^^  of 

hNxlucing  thrir  gvxx:-*  v^r  !»ivTt^a>:r.L:  -.^x >:::-.;:  ^o::::::  :\v.  in  all  pirts 

the  worlvi.     T:.i  o:!cv:  ,^:  ;he  Fn^noh  v.zipi:a;  ■:-*".:  v.-,^  n-arke^.ijind 

lite  unox{VvttvI,     Kxa:!:pU s  !r.ay  >?  -:.st':vi.     Ar.  v :  /.:  :  was  given  for 

ktrkl  IvH  of  x^veral  hunvirvi  h.v.:is,  T.T::h  the  :i-s.;rti::,^   :li-i:  if   these 

piorpd  oqiuil  to  tJK*  s^iiv.p'es  examir.^-i  s:  th?  ^  xhi"  ::  :.  .xT.traci  would 

bewiftde  for  :mVv  jx^r  UHM^th  for  a  voar  or  two  for  tr.>  Paris  house. 
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One  merchant  l)ought  HX}  tiercey  (of  350  pounds  earh)  of  American 
lard,  and  this  led  to  a  bargain  for  2,0<X)  tierces  per  annum,  A  Chicago 
firm  closed  an  agreement  with  a  Paris  Imyer  for  50,iKHI  causes  of  sausage, 
of  50  kilos  eaidi,  or  over  5,000*000  pounds.  There  were  the  begin- 
nings of  large  tmni^actions  in  eanned  goods  in  now  and  desirjiVjIe  tem- 
toiy.  The  eomniissary-genenil  of  the  Frcneli  army  visited  the  United 
Stiites  animal-food  exhibit  twice,  ac*conipanied  by  experts  from  his 
depurtmerU,  and  spent  several  hours  in  closely  examining  vnrioui^ 
products  atxd  preparations.  Later  he  sent  his  chief  assistiint  with  notes 
for  numerous  specitu?  inquiries  and  requests  for  samples  of  articles 
which  had  elicited  special  interest.  In  this,  as  in  numerous  other  eases, 
the  surplus  exlubit  material  and  sample  packages,  generously  and 
wisely  contributed  by  exhibitors,  were  used  iis  sj^ecimena  to  very  great 
advantage. 

Regarding  American  fresh  meftt%  the  conditions  were  very  different. 
Wholesale  merchants  and  retail  butchers  paid  much  att<>ntion  to  it, 
acknowledged  the  superiority  of  the  beef,  and  were  anxious  to  nrninge 
for  a  supply.  They  were  confident  that  they  could  successful Iv  intro- 
duce it  in  Paris  and  create  a  large  demand  for  it  on  the  part  of  con- 
suiners,  notwithstanding  the  refrigerated  feature.  But  the  cattle 
growers  of  France  are  naturally  much  opposed,  and  the  Government 
of  the  Ilepubtie,  ever  w^atehful  of  her  agricidtural  interests,  is  so 
opposed  to  tlie  introduction  of  fresh  meats  and  all  food  animals  that 
everything  possible,  short  of  aV)solute  prohibition,  th  done  to  prevent 
this  traffic.  AcconlinM'ly,  this  novel  and  attractive  part  of  the  United 
States  exhibit  was  ofli(*ially  disfavored  and  obstructions  were  continually 
encountered.  The  sanitar}*  inspection  regulations  are  in  some  respects 
verynevere  and  they  were  enforced  in  a  needlessly  harsh  and  arbitrary 
way.  Every  carcass  of  beef,  mutton,  and  pork  entering  France  mu»t 
be  whole,  with  the  lungs  naturally  attached  to  Iho  interior;  in  the  case 
of  beef  it  is  provided  that  the  animal  !nay  be  quartered,  but  the  parts 
must  be  so  cut  as  to  satisfy  an  inspector  that  they  belong  to  the  same 
animal.  All  fresh  meat  is  inspected  at  the  port  of  entry,  and  the 
inspector  then  quarters  the  carcasses  of  mutton  and  pork,  and  from 
these,  as  well  as  beef,  removes  the  lungs,  which  must  bo  deetro3*ed  in 
his  presence.  Accordingly,  imported  mutton  and  pork  mmt  be 
quartered  Ix'foie  it  reaches  any  meat  market  in  France,  and  as  it  Is 
impracticable  to  handle  beef  in  sides  for  long-distance  transportation, 
that  is  sure  tt>  be  quartered  also.  In  the  Fi*ench  wholesale  markets 
mutton  and  pork  from  domestic  abattoirs  are  kept  in  entire  carca.sses 
until  sold,  and  beef  kept  in  side>s.  Thus  it  is  very  easy  to  distinguish 
imported  meats  l>y  their  form.  Meats  from  other  countries  at  any 
distance  nuist  necessarily  be  frozen  or  chilled,  and  from  time  imme- 
morial there  has  been  a  strong  populur  prejudice  in  French  markets 
against  all  foods  artiticially  cooled.     During  eight  months  of  the  year 
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the  butchers'  meats  in  the  Paris  markets  never  become  so  cool  as  to  be 
rigid,  up  to  the  point  of  being  cut  for  retail  delivery. 

Against  these  sanitary  regulations  and  commercial  customs  the 
American  meats  had  to  contend.  The  original  plan  contemplated  fresh 
supplies  every  week  or  two  for  the  Exposition,  and  the  sale  of  the 
meats  in  the  Paris  markets  after  being  exhibited.  Such  a  course  was 
dictated  by  economy,  as  well  as  by  a  desire  to  test  the  French  markets 
in  this  way,  in  addition  to  the  exposition  feature  of  the  undertaking. 
The  sanitary  regulations  were  canvassed  in  advance,  and  it  was  assumed 
that,  as  a  matter  of  international  courtesy,  some  of  the  obstructive 
rules  would  be  waived  by  France  to  facilitate  this  branch  of  the  United 
States  agricultural  exhibit;  especially  so,  in  view  of  the  meats  which 
would  be  shown,  and  the  Government  supervision  of  the  exhibit.  It 
was  plain  enough  that,  for  exhibition  purposes,  only  the  choicest  would 
l)e  selected  to  send  from  America;  and,  as  the  display  was  to  be  under 
the  auspices  of  the  Bureau  of  Animal  Industry  and  intended  to  include 
an  illustration  of  its  methods  of  meat  inspection,  ever}'  animal  would 
be  doubly  examined  (alive  and  after  slaughter),  and  every  piece  offi- 
cially "tagged"  and  certified,  the  pork  being microscopicall}' tested  in 
addition.  All  these  facts  were  fully  set  forth,  and  months  in  advance 
the  United  States  Paris  Commission  was  asked  to  present  the  subject 
to  the  French  Government  and  secure  such  concessions  as  would  enable 
the  fresh  meats  from  this  country  to  be  taken  directly  to  the  Exposi- 
tion like  any  other  commodity,  and  then  disposed  of  in  Paris,  after  a 
period  of  exliibit,  upon  payment,  of  course,  of  the  usual  import  duty 
and  city  excise.  Unfortunately,  there  seemed  to  l>e  no  appreciation 
of  the  importance  of  this  subject  at  the  office  of  the  United  States 
Commission,  and  weeks  after  the  Exposition  had  opened  no  adequate 
effort  had  been  made  to  compl}^  with  the  request.  Further  postpone- 
ment then  occurred.  The  French  Government  politely  exj^ressed  its 
regret  at  finding  it  impracticable  to  grant  the  temporary  privileges 
desired,  and  the  matter  was  never  earnestly  pressed  in  return,  although 
a  vigorous  protest  and  appeal  was  made  by  the  Secretar}'^  of  Agricul- 
ture and  forwarded  to  Paris  through  the  Department  of  State. 

In  consequence  of  these  difficulties,  tlie  fresh-meat  exhibit  began  later 
than  intended  and  was  more  irregular.  It  required  a  determined  effort 
anl  no  little  engineering  to  get  every  lot  of  meat  sent  past  the  several 
official  Imrriers  between  Southampton  and  the  display  refrigerator 
on  the  Paris  Exposition  grounds.  It  could  hardly  liave  l>een  worse 
indeed  had  the  customs  and  sanitary  officials  been  under  special 
instructions  to  make  the  [mssage  as  difficidt  as  possible  rather  than  to 
facilitate  it.  At  first  the  attempt  was  made  to  stop  the  meats  at  Havre 
and  open  the  cases  for  sanitary  inspection.  If  (enforced  during  the 
heat  of  summer,  this  would  have  been  a  fatal  embargo;  but  the  rights  of 
exhibitora  imder  special  exposition  laws  were  insisted  upon,  and  tune 
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tier  time  the  portal *lc  ivfricferiitors  were  figui*atively  eovered  with 
^Hhe  Stai'Ji  and  Stripe^s^'  and  ([nietly  but  dog-gedly  forced  along  the 
route  and  *^  personally  condurted^'  to  their  plaee  in  the  Amerk-Hti 
exhibit.  The  meatus  eould  not  well  be  di^^turbed  while  hanu-iug  in  the 
United  States  Government  *!paee  behind  three  thieknesseH  of  plate 
glasi>,  but  as  »«x*ti  as  the  time  eaine  to  dispose  of  them  more  trouble 
was  eiicouritered.  Tl^tey  iJHL*=it  be  inspected  and  passed  by  the  French 
sanitiiry  officer,  despite  the  formal  United  States  certili<'ate  on  every 
piece,  before  bein^  sent  to  market.  The  sanitary  officer  refused  to 
come  to  the  Exposition,  and  the  meats  must  Ik*  taken  iici*oss  a  hot  <*ity. 
*'in  office  huura,--  to  his  post  of  duty.  Being  still  under  bond,  a  mili- 
tary customs  escort  must  accompany  them,  and  this  required  various 
applications,  formalities,  and  fees.  If  passed  l)y  the  inspector,  the 
customs  officer  mast  be  next  visit^^d,  the  meat  weighed,  voluminous 
papers  prepared  and  executed,  and  duties  *  paid  in  cush.  Then  the 
meaLs  juight  go  to  the  market,  hut  could  not  be  sold  until  a  .similar 
ceremony  Mith  the  city  revenue  officials  and  payment  of  the  octroi*  of 
Paris.  It  was  com|>ai'ativelv  easy,  although  it  requiiTd  much  time 
and  often  vexatious  delays,  to  t*omply  with  all  formalities  and  to 
satisfy  the  tax  officials,  both  nmnicipal  and  national.*  After  a  time 
pleasant  relations  were  estaldished  with  these  gentlemen,  who  couiie- 
ously  arranged  to  execute  the  papers  and  collect  the  duties  befui-e  the 
meats  were  taken  from  the  refrigerator;  but  in  such  case  the  heavy 
taxes  had  to  be  paid  in  advance  of  insiM?»(*tion  and  without  relwite  if  after- 
wards condemned  on  (nominal)  sanitary  grounds.  But  the  sanitary 
inspector  was  fertile  in  new  objections,  ide^is,  rules,  and  decisions — there 
was  ever  n  new  obsUicle  to  encounter.  The  first  lot  of  mimts  whicli 
arrived  at  Paris  were  without  the  lungs.  Despite  strenuous  opfxisi- 
tion,  these  were  duly  exhibited,  but  when  the  time  ciune  to  sell  them  per- 
mission t<i  ent^rfor<*onsumpticm  in  Pariswasa}>soluti*!y  ivfused  because 
the  lungs  were  not  *"  adhering  natumlly  '  for  inspection.  This  meat 
was  tiien^fni-e  kept  hanging  tin  exhibition  as  lf»nga.^  possible,  and  ihcu^ 
to  avoid  entire  loss,  permission  was  applied  for  to  feed  it  to  wild  l>east5 
at  a  neighboring  show;  this  was  grant4>d,  after  much  hesitation,  upon 
condition  that  a  French  Government  escort  or  guards,  under  high  pay 
from  the  exhibitor  (the  Uidted  States),  should  accompany  the  meats, 


'TlM 

^^H>ont 


*Tlie  Freiicli  iinjn>rt  «lutie?^  uiv  ii^  follows  upon  100  kilos  of  net  weight,  this  behig 
Hit  220  pi hukIh  avoinlu}M»is:  Ik'ef,  25  francs;  mntton^  32  fniDr^;  pork»  1H  fmncs; 
t\  ponltn%  20  francs;  egj7s»  10  fmnt'*?.  There  h  ftliw  an  in^p*.»fti*»n  fw  of  t  fntiic 
lor  same  weight 

'The  octroi,  or  city  taxee,  lcvi**<l  ujkju  eiitering  the  liixiit«cif  Paris  are  w*  tollow8 
per  100  kiloa:  Beef,  mutton,  ami  ptirk,  ll.ti05  francs;  poultry,  30  fnmcs. 

*Gexkral  xoTB. — ^The  total  co^t  of  getting  foreign  laeatB  onto  the  Parii*  markets, 
besiide^  thi?  expense  of  transportation,  and  including  boiuc*  atlditional  necessary  ft»t»s, 
w  very  nearly  af^  followif  per  pound  of  net  weight:  Beef,  3.5  centsj  mutton,  4  cent>; 
pork,  2.8  cents;  anri  dressed  poultry,  4,75  ventB. 
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witness  the  consumption  of  all  by  the  animals,  and,  if  bones  or  other 
parts  remained,  f uilher  escort  them  to  the  place  for  disposing  of  such 
cit}^  oflfal.  The  result  was  that  this  lot  of  superior  American  dressed 
beef  and  nuitton  had  to  be  cut  up  and  burned  under  one  of  the  big 
steam  generators  on  the  Exposition  grounds,  and  even  then  customs 
officials  had  to  be  siunmoned  and  paid  to  witness  the  cremation  and  to 
certify  to  this  disposition  of  these  bonded  goods.  After  the  French 
regulations  were  more  carefully  followed,  objection  was  made  to  the 
lungs  being  discolored  and  "unnatural"  (four  weeks  after  slaughter!), 
although  it  was  admitted  that  the  meat  was  all  still  sound  and  in  prime 
condition.  Then  the  inspector  could  not  be  convinced  that  the  two 
quarters  of  l)eef  really  belonged  to  the  same  animal,  although  toothers 
the  fact  was  evident,  and  the  parts  bore  'the  accurate  identifying  num- 
l)ers  and  corresponding  certificates  of  United  States  inspectors.  After 
conforming  to  all  the  known  requirements,  and  so  successfully  that  no 
fault  could  be  found,  the  sui'prising  decision  was  made  that  if  one 
quarter  of  a  teef  was  offered  for  entry  all  four  quarters  of  the  same 
animal  must  come,  and  so  cut  as  to  admit  of  the  parts  being  unmistak- 
ably rejoined  and  identified.  Yet  this  same  rigorous  law  as  to  quarters 
and  carcasses  (the  decree  of  May  20,  1888,  article  4)  provides  that 
loins  and  choice  cuts  of  beef  may  enter  France  and  be  sold  without  any 
sanitary  inspection  whatever,  and  with  no  evidence  as  to  the  health  of 
the  animals  or  condition  of  the  carcass  from  which  they  are  cut.  Of 
this,  later.  Upon  one  occasion  an  assistant  inspector  was  induced  to 
come  to  the  Exposition  and  examine  meats  unofficially,  subject  to  con- 
firmation at  the  regular  stiition  the  next  morning;  he  pronounced  them 
perfectly  sound  and  in  fine  condition.  It  was  mid-August  and  neces- 
sar}'  to  move  the  meats  as  expeditiously  jus  possible  from  the  refrigera- 
tor to  the  market.  The  taxes  were  all  paid  in  the  afternoon,  so  an 
early  start  might  be  made  the  next  day.  The  morning  proved  to  be 
very  sultry.  Taken  from  a  temperature  a  little  above  freezing  and 
carried  in  a  wagon  a^oupleof  miles  in  the  humid  atmosphere,  moisture 
naturally  condensed  upon  the  surface  of  the  meats.  Arrived  at  the 
inspector\i  office,  he  at  once  observed  the  little  drops  on  the  neck  and 
shoulders  of  a  carcass  of  nuitton  which  lay  at  the  back  of  the  wagon, 
insisted  that  this  was  ''the  moisture  of  decomposition"  and  promptly 
condemned  the  nuitton.  Plain  as  was  the  case,  and  his  fallacy  easily 
shown,  he  would  listen  to  no  explanation,  and  by  his  order  a  subordi- 
nate at  once  cut  deep  gashes  the  whole  length  of  the  carcass  and  filled 
them  ])y  a  brush  with  a  mixture  of  gas  tar  and  turpentine.  This  sum- 
mary action  was  taken  upon  a  carcass  of  mutton  of  a  quality  seldom 
equaled  in  the  Paris  markets,  and  not  only  absolutely  sweet  and  sound 
at  the  time,  ])ut  in  such  condition  that  it  could  have  been  kept  two  or 
three  weeks  longer  to  advantage  if  hung  in  a  suitable  pla<*e.  Despite 
all  of  these  difficulties  and  discouragenumts,  these  Americ^an  meats 
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we^e  exhibited  and  vrare  uftrrwardf^  pxposed  in  tho  cent  ml  markets  of 
Piiriis,  where  they  sold  at  goo^l  prices  on  their  nierit,H  iis  well  as  because 
of  their  novelty. 

It  wa.s  apparent,  however,  that  the  Paris  iiiarket^,  even  during  the 
period  of  extra  demand  becaase  of  the  many  thousands  of  Exposition 
visitorr^  in  the  city,  w^ere  sufficiently  supplied  with  sides  of  l>eef  and 
with  all  the  cheaper  parts*  So  much  so  that,  considering  diliiculties 
of  transix>rtalion  durinir  a  Uirge  part  of  the  year,  the  peculiar  sanitary 
regulations,  and  the  apparent  hostility  of  the  Government  to  thisclatjS 
of  imports,  there  in  no  encourat,a>ment  for  large  transactions  in  France 
during  the  near  future  in  whoh*  carcasses  froni  this  country  and 
American  cut  quarters.  But  choice  parts  of  beef  are  scarce  in  Paris 
and  high  in  price  at  almost  all  times.  The  loc^il  butchers  want  what 
they  cull  a  "'long  loin/'  taken  from  a  whole  side  and  cut  well  into  both 
quartei"s.  As  stated,  these  loins  are  exempted  from  the  genend  regu- 
lations governing  the  sanitary  inspection  of  imported  fresh  meats  and 
can  go  to  Paris  at  all  seasons  unmolested  and  without  detA^ntion  if  judi- 
cious arrangements  are  made  for  expedition  at  the  custom-houses.  In 
order  to  make  a  practical  test  on  this  line,  a  lot  of  loins  was  taken  over 
from  Stnithampton  in  September  in  place  of  quarters  and,  after  a  brief 
stay  at  the  Exposition^  w^as  placed  on  sale  at  the  Paris  market.  As 
is  the  custom  there,  the  meat  was  sold  at  wholesale  by  auction*  These 
loins  were  short,  cut  from  hind  quarters,  as  usually  exported  to  Eng- 
land,  a!id  not  from  sides.  Hetice  they  did  not  fully  meet  the  fancy  of 
the  meat-shop  buyers  of  Paris.  Nevertheless^  they  sold  at  prices  well 
above  what  was  paid  for  the  best  French  beef  at  the  same  sale, 
American  loins  brought  2.S0  francs  per  kilo  and  the  domestic  2.40  to 
2.50  f  nines.  This  is  about  25.5  cents  and  22.25  cents  per  pound,  respec- 
tively. At  that  time  these  loins  were  quoted  at  15.5  cents  at 
Southampton — a  margin  of  10  cents  to  pay  all  taxes  (3.5  cents),  tmns* 
portation{?),  and  afford  profit.  Hind  quarters  of  good  locul  beef  sold 
the  same  day  in  Paris  at  15  cents  per  pound  and  were  worth  12  or  13 
cents  at  Southampton.  The  selling  prices  were  15*5  cents  for  extra 
mutton  and  about  14  cents  for  average  quality,  with  22  to  27  cents  per 
pound  for  legs  of  mutton  and  close-cut  chops.  Upon  the  result  of  the 
loin  sale  described,  another  lot  was  soon  after  bought  in  London  by  a 
French  meat  dealer  and  sold  in  Paris  at  the  same  relative  rates.  A 
little  joint  etfort  by  sellers  and  buyers  is  apparently  all  that  is  neces- 
sary to  give  the  higher-priced  cuts  of  beef  *^from  the  States'"  a  per- 
manent and  commanding  posit itm  in  tlie  markets  of  Paris.  Y*et 
improvements  in  the  present  transportiition  facilities  are  nnu'h  needed 
and  also  provisions  for  cold  storage  in  the  c\t}\ 

The  domestic  supplies  of  mutton  and  (fresh)  pork  seem  to  be  ample 
and  of  good  quality,  without  being  superior,  in  all  the  principal  cities 
of  France,  so  that  American  meats  of  these  kinds  are  not  yet  needed. 
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Thei-e  is,  however,  a  good  opening  for  dressed  poultry  at  remunerative 
prices  for  about  half  the  year,  beginning  in  November.  It  must,  of 
course,  be  dressed  and  packed  to  suit  the  market  customs  of  Paris. 


UST  OF  AWAKDS  AT  THE  PA&IS  EXPOSITIOH  07  1900  TO  UVXTED 
8TATSS  EXHIBITOBS  OF  MEATS  AND  MEAT  PBODUCT8,  IN  CLASS 
58,  GBOUrP  X. 

The  Gil\xi)  Prize: 

To  the  Secretary  oi  Agriculture,  Washington,  for  the  collective  exhibit  from  the 
Unitetl  State?. 
Gold  Medals  (7): 

Aniiour  &  Co.,  Chicapo. 

Oirtice  Bn  s.  &  Co.,  Rot-hester,  X.  Y. 

Tlie  California  State  Commission. 

IJbby,  McNeill  &  Libby,  Chicago. 

Kichanison  &  Robbing,  Dover,  Del. 

Schwarz-^child  <&  Sulzlx^rger,  New  York. 

Swift  &  Co.,  Chicago.     .  ^ 
Silver  Medal.^  (6): 

The  Armonr  Packing  Company,  Kansas:  City,  Mo. 

The  Franco-American  Foo<l  Company,  Jersey  City,  N.  J. 

J.  H.  W.  Huckins  &  Co.,  Boston. 

IX L  Tomale  Comjiany,  California. 

lYielx*  &  Simater,  lllinoi:^. 

Van  Camp  Packing  Company,  Imlianapolig,  Intl. 
Bronze  Medaus  (5^: 

J.  W.  BeanlsleyV  S4>ns,  New  York. 

Joseph  Camplx»ll  Pre!«erve  Company,  Cam<len,  X.J. 

Gennan- American  l*n»vi.^ion  Company,  Chicago. 

X.  G« vtjfan,  San  Francisco,  Cal. 

ImiK-rial  l*ackini:  Comjxmy,  Canajoharie,  X.  Y. 

AWASJ)S  MADE  TO  BELATED  EXHIBITS  IK  OBOUPS  VH,  X,  AHD 
XIV,  CLASSES  38,  41,  55,  AND  87. 

The  Gkand  Pkize: 

To  tlio  Bureau  of  Animal  ImliLstry,  I'nited  States  Deiiartment  of  Agriculture, 
for  its  .statistical  and  illiu^trative  data  n»ganling  its  iiiFi^ei'tion  9er\'ice  and  the 
anin^.al  ii.ilu.«itry  of  the  Unitcxl  S^alcs. 
Cold  Medai-'4  \n\: 

Anmynr  fk  Co.,  phannaceutical  prei^iration?,  gliiee.  eoai>!?,  etc. 

A.J.  Chase,  Boston,  inventions  in  refrigeration  of  foo^l  prvnlucta. 

Libby,  MiXeill  A  Libby,  mo.lcI  of  jJiU'king  house. 

Swift  1^  Co..  refri^^^rator  imr  ft«r  meats. 

Swift  v^  Co.,  int^liblo  fats  an«l  oils,  etc. 
Silver  Medal'*  (4^: 

Armonr  A  Co.,  photocraphic  exhibit  <»f  pn.K'e^aes. 

Armour  Ihickiuj:  Conipany,  exhibit  of  by-pnxlucts  of  jmcking. 

Li^uiil  Air  Kefr;i;n»ralion  iV  Power  Comj^any.  refriijenitor. 

Michij^au  CarLK)n  Works,  geUitincs. 
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Fia.  Z^ImplemeDt  h<mae  tmn 
poultry  Uoiue. 


C/iiV/  of  Bnrean  of  Animal  Industnj. 

The  barn^'ard  fowls  arc  regarded  by  mo^t  faraiers  as  a  very  insig- 

nificiiiit  part  of  tlieir  live  stock;  and  j'et,  although  so  often  noplet^ted 
and  forced  to  yhift  for  themselves,  the  poiiltry  and  efjfg  crop  conBtiititcs 
in  the  aggi'egatc  one  of  the  most  important  and  valuable  products  of 
American  agriculture*  The  conditions  in  tbiB  country  are  such  that 
the  poultry  indui<try  is  capable  of 
iadcfinito  exiiansion,  and  therefore 
able  to  meet  any  demands  that  may 
be  made  upon  it  either  by  home  or 
foreign  markets. 

In  order  to  secure  a  larger  con- 
sumption of  .jK>ultry  products  per 
capita  in  the  United  States,  it  is  of 
prime  importance  that  there  should 
always  lie  an  almndant  supply  of 
strictly  fresh  eggs  and  of  the  l>est 
gradet*  of  tal)Ie  poultry.  This  condition  is  also  a  necessaiy  factor  in 
the  development  of  the  export  trade.  When  the  markets*  are  filled 
with  egg8  which  have  lost  their  quality  and  flavor  by  long  keeping, 
and  manj'  of  which  have  ac(|uired  an  offensive  ta^ite;  when  the  broilers 
and  roa.^ters  ofl'ered  to  the  consumer  are  thin,  tasteless^  tough,  aud 

altogether  unfit  for  the 
table — it  is  not  surprising 
that  they  are  passed  by, 
and  beef,  mutton,  or  pork 
ta ke n  i n  thei  r  stead.  So, 
also,  when  tl  e  exporter  is 
buying  for  consignment 
to  foreign  mtirkcts  ho 
must  be  able  to  find  at  all 
times  a  good  article  of 
eggs  or  ]Kmltry  in  sufficient  quantity  or  he  cuti  not  continue  his  trade. 
An  iticreascHi  supply  of  poultry  products  of  the  highest  class  would 
imquestionabi}*  lead  to  an  increased  consumption.  There  is  no  more 
staple  and  popular  article  of  food,  nnd  consequently  we  may  confi- 
dently ex|M!ct  the  demand  to  develop  in  projmrtion  to  the  increase  of 
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FiQ.  9,— A  leon^to  poultry  boufle. 

Theiv  U  iio  stock  oil  the  farm  that  yiolcls  a  better  relative  return  to 
tho  fo*»d  consunuHl    than  do  the   hens,  and   consequently   it    is  well 

worth  while  to  consider  in  what  manner 
their   product  may   be  increased   with- 
out   disproportionately    increasing    ex- 
penses.      The     fowls 
must  have  comfortable 
and  healthful  quarters, 
they  must  have  proper 
food  and  nesting  facilifies,  but  it  is  not  at  all  neces- 
sary that  th(*re  should  1h>  cxf  ruvagant  expenditures 
in  supplying  these. 


9mm»  fUkm. 


Fia.  10,— Simple  form  of  poultry  house. 


THE   KIND   OF   FOWLS   TO    KEEP. 


Fm.  U.— Groiuid   plAD 
of   simple    form   of 


L. 


The  kind  of  chickens  to  be  kept  upon  a  farm  depends  almost  as  much 
upon  the  kind  of  man  who  manages  them  as  upon  any  other  condition. 
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There  are  no  birds  which  stand  neglwt  bettor  than  the  comnion,  mon- 
grel biirnyurd  fowls,  for  these  hiive  lived  and  developed  under  unfa- 
vorable condititjns  and  are  accustomed  to  shift  for  themselves.     They 
are   genernlly    hardy,    vigorous,   and 
yield  a  fair  return  in  egj^s  or  as  table 
poultry;  thoy  respond  fairly  well  to 

generous  treat- 
wouuo    PLA^  ment,    and,    if 

ip^^^^  selected      with 

some   care,  are    fio.12.-PouUi7  house  with  scratching shctL 

by  no  means  to 

be  despise*!,  even  when  their  product  is  eom- 

piired  with  that  of  the  standard  breeds. 
The  improvement  of   the   common   poultry 

should  begin  in  most  eases  by  breeding  from 
birds  selected  for  their  shape,  size,  and  productiveness^  and  by  bet- 
tering the  conditions  of  life  under  which  they  are  kept.  If  the  owner 
is  wnlUng  to  go  a  little  furtht*r  and  to  bestow  somewhat  more  attention 
upon  his  birds,  he  may  cross 


try   house  with   Bcmtchiiig 
ihc<l. 


them  with  males  of  a  standard      "'""■-'-  ^-nMr^iNi.  mm  i:vr,™iniirii,MiriMM 
breed,    or    replace    them    en- 
tirely l>y  purebred  males  and 
females* 

The  standard  breeds  have 
been  brought  to  a  higher  plane 
of  development  by  extra  care 
and  more  skillful  management, 
and  if  they  are  to  maintain  this 
improvement  they  must  be  con- 
tinued under  the  conditions 
which  brought  it  about.  They  suffer  iiiore  from  neglect  and  unhetdth- 
ful  surroundings  than  do  the  common  fowls,  because  less  accustomed 
to  these  conditions.     The  standard  breeds,  for  those  reasons,  may  not 

always  give  satisfac- 


Fiii.  H.— CoiititmcUoii  of  roosts. 
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tion.  if  their  charac- 
teristics and  require- 
ments are  not  under- 
stood.   If.  however, 
the  highest  returns 
are  expected  which 
care     and     fakillful 
management  can  ob- 
tain, then  a  breed  of  fowls  should  be  adopted  which  has  been  bl^*d  for 
generutitms  with  this  object  in  view. 
The  most  popular  fowls  in  the  United  States  are  the  American  breeds 


Fig.  IS.—Seuiionftl  view  of  plaiform  and  nests. 


ig  roasters, 

are  ^jood  witters  and  go<xl  mothers,  and  for  the.^e  reasons  they  are 

known  as  gen  end -purpose  fowls, 
III  tho  Barred,  Buff,  imd  White 
Plymouth  Rocks,  and  the  ^Vhite, 
Buff,  Silver,  Golden,  Blaek,  and 
Partridge  AVyaudottes,  there  i^a 
sufficient  range  of  color  to  meetj 
almost  any  taste. 

For  farmers  who  desire  fowls 
more  particularly  for  egg  prodac- 
tiou,  the  Mediterranean  breed.s* 
particularly  the   Leghorns,  Mi- 
norcas,  and  Spanish,  are  to  be! 
reconiniended.      The     birds    of 
these  lireediH  are  smaller,  more  ac- 
tive, and  greater  fomger«  than  I 
the  Rocks  or  Wyandottes,   and  i 
as  layers  tbe\*  are  unsurj^a-ssed. 

Should  it  be  desimblc,  on  the  other  hand,  to  luise  heavier  birds  than 

the  Plymouth  Roeks,  wo  should  naturally  turn  to  the  Asiatic  breeds, 

which  include  the  Brahmas,  Cochins,  and  Langshans. 

The  stantlard  weights  of  these  different  classes  are  as  follows: 


Fna.  16.— Sectlotift]  view  of  oofioe&lod  or  durlcened 
oest. 
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The  Leghorns  are  smaller  than  the  Miuorcas  and  Spanish  and  have  j 
not  been  given  wtaudard  weights. 

The  Rhode  Island  Red  is  a  promising  general-purpose  brood,  re^ra-l 
bling  in  size  and  form  the  Plymouth  Rock.  It  has  been  developed  by  i 
crossing  and  selection,  but  has  not  yet  been  admitt-ed  as  a  standard! 
breed. 

Having  in  mind  the  sizo  and  peculiarities  of  the  varieties  of  fowU  j 
to  which  reference  has  l>eeu  made,  it  would  apiK*ur  to  be  a  not  difficult 
matter  to  select  one  which  would  satisfy  the  requirements  of  any  farm. 
In  purchasing  breeding  stock  it  k  iiupotlajit  to  purchase  from  reliable 
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[?edcrs  only,  and  to  a??ii  ertain  that  the  stock  i.^  in  healthy  condition 
and  that  it  lias  beon  bred  fur  early  maturity,  size,  shape^  and  etjg- 
producing  qualities  rather  than  for  perfection  of  feHthering.  For  the 
show  roi:»ni  the  fcatherinj^  vnn  not  he  neglected,  as  the  judgess  often  pintle 
it  ahead  of  all  other 
feature**  of  the  bird's 
make-up:  bat  for  the 
farm  the  color  and 
marking  of  feathers 
must  he  held  subor- 
dinate to  the  utilitu- 
riftn  qualities.  The 
feathers  ghoukl  not, 
however,  be  entire- 
ly neglected,  as  their 
perfection  ij^an  indi-  ^, 
attion  of  the  purity 
of  blood  and  cure- 
fulness  of  breeding'*  yio.  17.-Cniiceiiled  or  dtrkeuca  nt'flt. 

POUI.TRV  iiousf;^. 

It  IB  very  desiral>le  tlmt  |>oultry  should  }n^  provided  with  a  house 
somewhat  seimiiitt^d  from  the  otlier  farm  buildings,  but  near  enough 

to  the  barnyard  .so  that  they 
c-an  spend  a  part  of  their 
time  in  scratching  for  and 
gathering  up  the  many  needs 
and  grains  which  othei'wiso 
would  not  l)e  utilized*  On 
fauns  where  no  poultry 
house  h  provided  the  hens 
are  compiled  to  .seek  roost- 
ing places  wherever  they  can 
tirid  them — sometimes  in  fruit 
trees,  sometimes  on  feed 
racks,  i^ometimes  on  the 
fanii  niaehinery,  or  even  the 
wagons  and  carriages.  The 
result  is  not  oidy  an  tidi- 
ness, but  fruit,  feed,  imple- 
ments, and  wagons  are  soiled 
and  injured  by  Iho  droppings,  and  sometimes  vermin  swarm  in  the 
roosting  places  to  such  a  degree  that  tho  hens  are  voted  a  nuisant^ 
rather  tlian  a  desimble  part  of  the  farm  stock.  If  these  vomiin-infestM 
places  are  near  the  horse  stable,  the  mites  may  attack  the  horses. 


I^G.  1^.— g<^^mti*h(ng  mom  tuidi^r  poiiUry  hoiwe. 
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Fta.  10,— I^ouble  poultry  house  VfHh  ierdtchitig  hIiciIs. 
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Fig,  20.— Ground  plan  ot  double  poultry  Uoum?  with 
K'm  Idling  8l:cd9. 


tllKS 


causing  itrhiiig  and  a  nmw^y  condition  of  the  skiu,  the  origin  of  whicD 
iij  not  iilwajH  suspected. 

Poultry  houses  need  nc*  be  elaborate  in  their  fittings  or  exi>ensivoii 

construction.      There   are| 
certain    condition.^,    how- 
ever, which  should  be  in^r 
sisted   upon   in  all   case^. 
In  the  first  place,  the  bou.^e| 
should  be  located  upon  soil 
which  is  well  dniined  nnd^ 
dry.     A  gravelly  knoll  is  best,  but,  failing  this,  the  site  .should  be  miscd 
by  the  use  of  the  plow  and  scraper  until  there  is  a  gentle  slope  in  allj 
directionssufficieot  to  prevent  Metm   fiiAN, 

any  standing  water  even  at 
the  wettest  times,  A  few  in- 
clics  of  sand  or  g'ravel  on  the 
surface  will  be  very  useful  in 
preventing  the  formation  of 
mud,    I f  the  lioust*  is  sheltered 

from  the  north  and  northwest  winds  b}'  a  group  of  evergreens 
will  be  a  decided  advantage  in  the  colder  parts  of  the  countrj', 

Sonietinies    there   is   already   a. 
small  building  on  the  farm  which 
has    been    used    for    tmplement4| 
or  animals  and  which  is  no  longer 
required     for     these      purposes. 
Such  a  building  may   be   easily | 
fitted    for    poultry  by   cutting  a 
small  door  in  one  side  and  placing 
roosts    and  nests  in  the  interior. 
(Figs.  T  and  8.) 
In    ease   there    is    no    building 
suitable  for  remodeling  into  a  poultry  house,  an  inexpeusivo  lean-to] 
may  be  built  (fig,  1*),  or  a  new  building  constructed,     A  house  for| 
this  purpose  should  be  planned  with  a 
view  to  simplicity,  economy,  and  con- 
venience while  supplying  the   condi- 
tions  proper   fur   successful   poultry 
keeping. 

One  of  the  simplest  forms  of  [joub 
try  housci  is  shown  in  lig.  10,  and 
ground  plan  of  the  same  in  fig,  11. 
A  scmtehing  shed  may  bo  attached 
to  the  side  of  this  house,  as  in  figs.  12  and  13,  which,  if  desired,  may 
be  inclosed  in  front  with  poultiy  wire,  so  as  to  keep  the  birds  confined. 


^Mii 


Fio.  21.— Common  A-sbaped  co*>i>  wUli  Hailitig^sIaL 


22.— A  o«mmoti  form  of  chicken  e<»p. 
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Fiii.  i.*.— A  <*timn)ni:i  fikrin  i\I  rhfckcn  coop. 


Fm,  i»4.— Chicken  coop  with  tncIo«e<l  atid  covered  run. 


TliG  details  of  constriu'tion  of  rno.sts  are  seen  in  fig.  14.    Tho  impor- 
tant points  being  a  nearly  Hiii  or  slightly  rounded  .surfiicern  Ihe  upper 
side  and  as  few  cracks  and  crevices 
possible  in   which   vermin   amy 
ide.     The  rooists  may  be  niadc  of 
2  by  2  inch  scantling  and  should  be 
HO  put  in  that  they  can  easily  be  re- 
moved at  any  time  for  cleaning  and 
di.sinfection.     A  platfoi'm   is  oft<,*n 
placed  under  the  rootsts  to  catch  the  droppings  and  the  nests  are  placed 
under  this  platform.     In  a  hou.se,  such  as  fig.  15,  the  manure  platform 

may  be  dispensed  with 
and  the  nest  boxes  placed 
along  the  front  or  sides 
of  the  building, 

The  Htmplest  form  of 
nest  is  a  Ikjx  placed  upon 
the  floor  of  the  poul* 
tr}^  house.  With  heavy 
fowls,  which  are  apt  to 
bnmk  their  eggs  in  tighting  away  other  hens  that  try  to  enter  their 
nests  when  they  are  laying  and  thus  acquire  the  habit  of  egg-eating,  a 
more  concealed  or  dark  nest  may 
be  necessary,    {Figs.  10  and  17.) 

One  of  the  most  troublesome  A^f^l 

parts  of  a  poultry  house  to  make 
satisfactory  is  the  floor.  JIany 
use  earth  Uoors,  but  these  are 
often  thinip,  especially  in  cool 
w^>ather,  and  then  induce  rheu- 
matism, colds,  roup,  digestive 
disorders,  and  various  other  diseases.  Some  have  put  in  cement  floors, 
but  have  found  these  cold  and  also  more  or  less  damp.     Probably  a 

good  cement  floor,  laid  on  broken 
stojie,  and  covered  with  a  few 
inches  of  earth,  would  be  satis- 
factory,  if  not  too  expensive.  A 
l>oard  floor,  six  or  eight  inches 
aTx)ve  tlie  eai'th,  with  good  ven- 
tihition  under  it,  is  dry  tmt  too 
colli  ex<'ept  in  the  South.  A 
double  flooring,  laid  tightly  with 
buiUling  l>apcr  between,  or  a  good  single  ll(»oring  covered  with  a  few 
inches  of  dry  earth  is  probably  the  best.     In  alt  cases  of  board  flooi^s 

1135D--01- 16 


Fici. 


J'  with  inclosed  run. 


ijrkf'll  I 


n<ft»  with  InoUiM'd  nc 

ni]j. 
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there  ehould  In^  sufficitMit  npHve  benoath  for  ventilnUon  anc 

against  the  ludgiuent  of  rats. 
A  good  stylo  of  poultr^^  house,  with  scratching'  room  under  it,  ii 

shown    in    tig-.    18.     In    ciii^l 
more  than  one  li4>ck  is  to 
kept,  the  plan  shown  in  tig:s»| 
19  and  20  have  been  fouii 
sati?:5fuctor}^  an^l  may  be  niul-1 
tiplied  to  any  extent  by  add- 
ing to  the  ends.     With  .suei 
houses  there  may  be  fenc^c 
til  side:^,  so  that  the  biixL^  iiiav  l> 


Fto.27.— OhScken  coop  wltb  lu^hwiwl  «i)d  purlly  covered 
ruu. 


Fio.  2fl.— Chlolten  roop  with  i. 


runs  at  the  Imck  or  front,  or  on  I) 

kept  confined. 

The  arnount  of  spiict!  to  be  allowed  for  each  bird  dc^pendsii  upon  th 

size  of  the  bird«,  whether  a  shed  i»  attached  to  the  house  or  whethe 

the  fowls  have  a  free  run  of  the  oj^n  fields^     For  birds  in  eonfineaient 

there  nhould  In*  from  6  to 

15  square  feet  for  each 

adult  bird  in  case  there  is 

no  shed  attached   to  the 

bouse;   and  with  a  nhed 

this  Hpa<*e  may  l»e  re<inced 

about  one-half.  Theyurdj^ 

should  be  iar^jfe  enough  to 

allow  exercise  in  the  open 

air,  and  to  furnish  more  grrass  than  the  bird*i  will  eat.     Thi^  will  vary 

from  60  to  150  square  feet  per  adult  bird.      The  open  shed  facinj; 

the  »outh,  where  the  birds  can  be  induced  to  hunt  for  their  food  audi 

take  exercise  in  all  seaj^ons  of  the  year,  and  where  thev  can  enjoy  I 

the  pleasure  of  scratch- j 
m^r  and   diKstiiiif  them- 
selves  in   the  sun^shino^J 
even  during  the  winter  j 
months,  is  of  gY*mX  a^] 
tistance  in  nmintaining 
the  health  and  pn>dac- 
tivenesi?    of    the    flock. 
The   roosting  space  al- 
lowed should  be  6  to  8-1 
inches    for   the   smaller 
breeds,  8  to  10  inches 

for  the  medium  breeds,  and  10  to  12  inches  for  the  larger  breeds. 
Poultry  houses  should   be  well  ventilated,  but  so  arranged  thntl 

drafts  of  air  will  not  strike  the  birds.     Windows  and  doore  should  I 

be  provided  in  such  locations  that  the  sun  may  shine  into  the  building 


Mwl  fjit'proof  run. 
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a  considerable  j*art  of  the  day.     Sunshine  is  required  both  to  keep  the 
houses  dry  and  to  destroy  yarious  forms  of  infection. 


POULTRV    COOPS. 


A  libeml  supply  of  coops  should  he  proyided  for  the  coTifincnientof 
hens  with  broods  of  small  ehickjs,  and  for  those  bens  whieli  insist  uimn 


Fui.  30.— Coop  with  glaas-Cfjverutl  run. 

liitting  ut  inconvenient  times.     A  few  days  in  solitary  retirement  will 

FjHUuUy  break  up  the  desire  to  sit,  and  the  hen  will  soon  after  resume 
laying. 

The  common  A-shaped  coop  h  one  of  the  most  easily  constructed  and 

conyenient  forms  in  use.     The  one  disadyanta^e  connected  with  it  is 

the  difficult}'  of  removing  the  feeding  and  drinking  vessels  for  clmn- 

H^ng  or  of  catching  a  bird  in  it  without  danger  of  some  of  the  birds 

^K^caping.     To  obviate  this,  one  of  the  slats  may  be  made  to  slide,  as 

Hshown  in  fig.  21.     The  opening  made  by 

t^liding  this  slat  is  sufficient  to  admit  the 

Rhand  and  arm  so  that  any  part  of  the  coop 
may  be  rcarhed  without  leaving  aiL  avenue 
of  escape  unguarded.  Other  forms  of  coops 
for  the  same  purpose  are  ilhistrated  by  tigs. 
22,  23, 24,  25,  20, 27,  28,  and  29.  For  early 
Hplfttched  chicks,  which  come  out  when  the 
atmospheric  temperature  is  so  low  as  to  be 
injurious  to  them,  a  combination  of  coop 
and  glass-covered  run,  as  shown  in  fig.  30, 
has  been  found  very  useful,  p,^  ^i _two  fam,*oi  feed  trot^b*. 

Two  foniLs  of  feed  troughs  are  repre- 
sented in  fig.  31.  For  small  chiekj*  the  troughs  must  be  very  shallow, 
or  for  the  first  few  days  the  feed  may  be  ]j!aced  upon  a  sqimre  piece 
of  Ixmrd.  Numerous  forms  of  drinking  fountiiin.s  have  l>een  devised, 
6ome  of  which  ai^  represented  in  iig^.  32  and  33.  A  good  fountain  is 
isily  made  liy  cutting  a  small  aperture  in  a  tin  can,  as  shown  in  fig.  34, 
lling  the  c^n  with  water,  covering  with  a  shallow  pan  or  vessel  of 
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Fig.  32.— A  form 
o  f  drinking 
fountain. 


Fig.  33.— a  form 
of  drinking 
fountain. 


kind,  and  then  inverting  the  whole.  The  shallow  vessel  will  remain 
filled  with  water  as  high  as  the  top  of  the  aperture  until  the  can  is 
exhausted.  It  is  unportant  that  fresh  pure  water  should  always  be 
accessible  to  fowls,  and  the  drinking  fountains  should  be 
cleaned  and  tilled  two  or  three  times  a  day,  if  possible,  and 
under  no  circumstances  less  frequently  than  once  a  day. 
Poultry  may  be  liaised  with  the  greatest  economy  on 
the  large  farms  of  the  country,  where  there  is  unlimited 
range,  an  exhaustless  supply  of  insects  and  worms,  and 
an  abundance  of  seeds  and  grains  going  to  waste  which 
poultry  alone  can  utilize.  Under  such  circumstances 
fowls  take  care  of  themselves  so  well  and  are  so  energetic  in  seeking 
their  food  that  the}'  are  either  forgotten  and  allowed  to  shift  for  them- 
selves when  they  really  need  attention  and  assistance,  or  they  are 
regarded  as  a  nuisance  because  they  sometimes  do  a  little  damage. 
When  fenced  awaj^  from  the  gardens  and  flower  beds,  fowls  do  little 
damage  and  scarcely  cause  any  annoyance  on  a  farm. 
On  the  other  hand,  they  do  an  immense  amount  of  good 
in  the  protection  of  crops  b}'  the  destruction  of  injurious 
in.sects,  larva?,  and  worms. 

Sometimes  it  is  advisable  to  divide  the  farm  flock  into 
colonies  and  place  these  at  different  points  upon  the  farm 
in  order  to  secure  additional  mnge,  to  remove  the  birds 
tempomrily  to  a  distance  from  certain  crops,  or  for  other  purposes. 
In  this  case  cheap,  light,  and  easily  handled  colon}^  houses  (figs.  35,  36, 
and  37)  may  be  constructed  and  placed  where  the  fowls  are  desired  to 
range.  After  being  confined  in  these  houses  a  few  nights  the  birds 
will  adopt  them  as  their  habitations  and  return  to  them. 

POULTRY   IN   COMBINATIOX    WITH   SPECIALTIES   IN    FARMING. 

There  are  certain  special  lines  of  agricultural  operations  with  which 
poultry  raising  may  be  advantageously  connected.     In  dairying  there 

is  usually  a  large  quantity  of  skim  milk  or 
buttermilk  which  may  be  utilized  to  furnish 
a  considerable  part  of  the  poultry  i*ation. 
There  is  also  much  food  to  be  gathered  by 
the  fowls  about  the  stables,  manure  piles, 
and  pastures  which  would  otherwise  go  to 
waste. 

Upon  the  fruit  fann  fowls  are  also  of 
advantage.     They  keep   down   the   insect 
pests,  and  they  may  have  a  free  range  the 
greater  part  of  the  season  without  the  pos- 
sibility of  doing  any  damage.     Plum  growers  have  found  poultry 
especially  helpful  in  keeping  down  the  curculio,  and  even  apples  have 


Fio.  34.— A  drinking  fountain  made 
of  a  can. 
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been  eonsideral*ly  bonolited.  If  small  fruit.s  are  injured^  they  may,  of 
courso,  he  protect^nl  by  confining  tho  fowls  for  the  limited  season 
whtm  the  fruit  i^  ripening'.  The  waste  fruits,  either  in  wint^^r  or 
summer,  are  a  Ayelcooie  and  valuable  addition  to  the  ixmltry  ration, 

Tho  market  garden  also  furnishes  a  large  amount  of  waste  produets , 
which  may  lie  utilized  for  poiiUry  feed.  There  is  the  waste  lettuce, 
the  small  heads  of  cabbage,  the  unsold  beets,  earrots,  and  potatoes,  the 
peas,  and  corn  which  can  not  be  marketed  for  any  reason,  the  waste 
of  the  small  fruits,  etc.  If  properly  cared  for.  tlie  hens  will  bring  a 
steady  and  reliable  income  during  the  winter  months.     Dried  cloyeri 


Flu.  :i'K— Coluny  liou>o. 

and  other  green  feed,  roots,  and  tubers  should  be  saved  for  them  dur- 
ing the  summer.  These  shouUl  be  steamed  and  fed  with  the  mash 
or  cabbages,  and  beets  may  be  fed  raw.  A  catch  crop  of  buckwheat 
or  oats  and  peas  will  furnish  much  food  at  little  expense.  Bran, 
meat,  meal,  wheat  screenings,  and  oats  purchased  for  poultry  will 
bring  good  returns  in  eggs  and  wilt  also  add  materially  to  the  ferti- 
lizer supply* 

Dairymen  who  have  town  or  city  milk  routes,  and  market  garden- 
ers who  retail  their  produce,  have  exceptional  opportunities  for  mar- 
keting fresh  eggs  and  poultry  at  the  highest  prices.     They  become 
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wt'U  itriiuuinted  with  nmnj  of  their  customers  by  their  daily  vLsiti?,  and 
they  are  looked  upon  as  a  direct  channel  of  commuiiication  hetweeii 
the  country  and  th*>  eity.     They  should  by  all  intnui.-^  make  the  oiost  of 


FiQ.  87.— Colauy  bouse 


this  advantage,  for  any  class  of  agricultural  producers  who  can  reach 
the  consumer  without  the  intervention  of  the  middleman  is  indeed 
foitimate. 


CHINESE  IXCniATORS, 

By  G.  B.  BRiiL, 
Special  Agent,  Dirimoii  of  BotawL 

Throughout  China  the  hatching  of  ogg^  by  heat  is  a  very  liir^^e  anc, 
important  induntry  and  has  liceu  pmctio<:*d  from  vt*ry  anrient  times. 
For  economy  of  space  and  fuel,  I  ><hould  consider  it  far  superior  to  the 
method  practiced  in  the  United  States. 

BUILDINGS  AND   EQLTITMENT. 
[i^ei-  %*,  3S,  Sy,  *tn.l  40.J 

The  buildingfs  that  I  have  seen  are  verj"  simikir  in  arrangement,  but 
vary  in  size  and  minor  details,  as  the  Chinese  farmer  ii^^es  to  best 
advanta^  the  material  that  he  has  at  band.  The  one  in  whicli  the, 
accompanying  photogniphs  were  taken  was  about  84  fi^^t  long,  10  feet 
wide,  and  0  feet  high  to  the  eare«.  The  walls  on  the  outside  ai^  nmde 
of  .sun-dried  brirk,  alxnit  ^>  inches  thick,  and  whitewashed,  They  are 
plastered  with  mud  un  the  inside.  One  side  wall  adjoins  living  rm^ma 
and  in  mado  of  reeds  plastered  with  mud  about  an  inch  thick.  Some- 
times all  of  the  walls  are  made  of  reeds  and  mud.  The  roof  is  of 
native  tiles*  laid  very  loosely,  with  some  mats  on  the  underside.  As 
in  m^rly  all  Chinase  buildings,  the  weight  of  the  roof  is  supported 
by  the  wooden  frame  inside  of  the  walls,  which  also  helps  to  support 
the  walls.     The  floor  is  of  beaten  earth. 

Completely  filling  one  side — and  the  other  also,  except  for  a  door 
space  and  sudicient  room  for  a  man  to  test  the  eggs — are  round  barrel- 
like  mud-and-brick  w^alls,  with  earthen  jars  set  into  them,  ver}'  much 
08  an  old-fashioned  farmer's  boiler  sets  into  the  brickwork.  Fig,  40 
will  show  this  Iwttcr  than  it  ciin  f^therwise  be  dcs<*rilied.  The  jar  baa 
cither  a  flange  or  bulge  in  it  which  supports  it  on  the  brick  and  mud 
wall.  It  is  very  deep  and  comes  within  6  or  8  inches  of  the  ground. 
The  conic*al  Ixittora  is  filled  with  ashes  to  the  depth  of  S  or  0  inches  to 
keep  the  tempcmture  more  uniform  and  avoid  sudden  changes  of  tem- 
penitiire  when  doors  are  opened  and  there  is  a  strong  wind.  On  the 
top  of  the  ashes  is  thrown  a  bit  of  an  old  mat  or  simihir  material  to 
keep  the  baskets  of  <*g^  clean  and  to  prevent  raising  a  dust  when  they 
are  taken  out.  For  holding  the  eggs  a  basket  is  used  that  leases  a 
space  of  alwiut  an  inch  between  it  and  the  inner  wall  of  the  jar.  The 
top  of  the  basket  is  on  a  level  with  the  top  of  the  jar.     Rounding  full, 
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Fig.  39.— a  Chtne«e  UifUhHior. 


'  tliey  hold  from  1,200  to  1,350  eggs  each.     The  outer  cover  is  3  feet 
high  fttid  3  feet  in  diameter.     The  whole  it?  covered  with  a  thick  mat  or 
\  cover  so  concave  on  the 
I'tmderside  as  to  leave  a 
iBimce  of  about  *>  inches 
f  between    the   eg^s   and 
the  under  i^urface  of  the 
»  cover.    Th  is  mat  is  made 
by  taking  the  dirty  o!d 
cotton  of  (juiltsand  mak- 
iing  it  into  a   rope-like 
maf^s  about  2  inches  in 
diameter  and  then  coil- 
ing it  round  ai^fl  round 
and  binding  it  with  rice 
gitmw.   When  comph^ted 
it  18  from  2  to  2h  idche^ 
^thick. 

The   V)arrcl-like  oven 
[  or  8tove  ha8  an  o|x?ning 
I  about  1  f(Kjt  in  diamf»tcr,  for  putting  in  the  fuel,  the  lower  edge  coming 
down  lo  the  ground. 

At  a  height  of  oi  or  (j  feet  ai>ove  the  Hoor  is  a  platform  the  full 
•  hizQ  of  the  room,  except  for  a  space  of  1 J  feet,  or  junt  room  enough  for 

a  man  between  the 
platform  and  wall 
Thi.s  is  supported  by 
cross-girths  morticed 
into  the  frame  of  the 
building.  The  bottom 
in  made  of  reeds  at)out 
one-half  inch  indiamo- 
ten  with  spaces  nearly 
a.s  large  between  them. 
On  thcise  in  an  old 
quilt  or  mat  on  which 
the  eggs  are  placed. 
Around  the  whole  La 
a  raif^ed  edge  of  about 
2  inches.  Ouf*  and  a 
half  feet  above  this  is 
another  similar  ]>lat- 
Hoi'izontal  poles  are  held  by  ropes  at  the  right  height  on 
Sich  to  stxmd  to  reach  these  platforms.  The  space  lietween  the 
platforms  and  walls,  being  so  narrow,  the  man  can  support  himself 
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Fm.  40,— Cmes^-scctlon  of  Cblntnie  Incubotor. 
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by  leaning  against  them  and  so  have  both  hands  free  to  handle  tho 


The  only  light  in  the  place  comes  from  a  paper-covered  window 
about  1  foot  square.  Very  little  comes  from  the  door,  even  when 
open,  as  that  opens  into  one  of  the  living  rooms  to  avoid  suddeu 
changes  of  temperature  on  windj^  days. 

COST. 

As  near  as  1  can  learn,  the  entire  building  would  cost  less  than  $50. 
Each  oven,  jar,  basket,  and  cover  complete  would  not  cost  over  $4:. 
Perhaps  the  platform  and  other  fixtures  might  cost  $6  more,  or  a  total 
of  $80,  as  there  were  twenty -two  ovens  in  the  room.  A  very  liberal 
estimate  for  the  building  and  equipment,  including  baskets  for  receiv- 
ing the  eggs,  carrying  charcoal,  etc.,  would  be  $100. 

EGG  CAPAdTT. 

In  this  room  were  twenty-two  of  these  ovens,  holding  on  an  average 
1,300  eggs  each,  or  a  total  of  14,300.  On  the  two  platforms  above 
were  nearly  as  many  more,  or  a  total  in  the  room  of  over  26,000  eggs, 
the  deficiency  being  accounted  for  by  those  constantly  tested  out. 

The  incubators  begin  running  about  the  middle  of  March  and  con- 
tinue for  four  months. 

METHOD  OF   HANDLING   THE   EGGS. 

After  the  eggs  are  put  into  the  baskets,  a  slow,  smoldering  fire 
made  with  very  tine  charcoal  is  started.  After  a  day  the  eggs  are 
taken  out,  a  handful  at  a  time,  and  put  into  a  similar  l>asket  which 
stands  on  a  four-legged  frame  beside  the  oven,  at  a  convenient  height 
for  a  man  to  change  them  without  stooping.  After  this  they  are 
changed  from  two  to  four  times  each  day.  If  the  temperature  is  about 
right,  twice  is  sufficient,  but  if  they  get  too  hot  the  covers  are  lifted, 
the  mat  covers  taken  out  of  the  openings  to  let  air  in  around  the  bot- 
tom of  the  jur,  and  they  are  changed  to  another  basket  and  left  out  for 
a  short  time.  If  very  hot,  they  may  be  taken  out  on  flat  basket-work 
trays  for  a  short  time.  In  testing  the  temperature  no  thermometer  is 
used,  the  eggs  being  simply  touched  to  the  eyeball,  a  few  being  taken 
from  each  basket  at  irregular  intervals.  After  foui*  days  they  are  all 
tested  to  see  if  there  is  a  living  germ  in  them  by  holding  them  up  to 
the  light  and  looking  through  them.  For  this  purpose  a  board  is  set 
in  the  wall  near  the  ground  with  two  holes  in  it  the  right  size  to  fit  the 
eggs.  The  men  lie  down  to  do  the  work.  The  eggs  containing  no 
living  genus  are  sold  on  the  street  for  food  at  about  one-sixth  of  a  cent 
each  (3  cash)  or  the  original  contract  price  of  the  eggs. 

After  being  tested  the}"  are  kept  in  the  jars  for  seven  more  days, 
being  changed  as  before.  This  makes  a  total  of  eleven  days  in  the 
jars.     Then  they  are  taken  in  a  bamboo  basket,  resembling  a  dustpan. 
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Fas  seen  in  ])1.  LV,  fig.  2,  and  rolled  out  on  the  mat  on  the  platform 
[aljove.  HiTP  they  remain  unti!  hatched.  The  only  heat  they  receive 
■  is  from  the  room,  except  that  when  the  weiither  l>ecornes  rool  they  ai*e 
>vered  with  another  quilt  like  the  one  beneath  ihem.  After  they 
fare  hatched  the  chicks  are  put  in  shallow  baskets  for  a  short  time  to 
gain  .streng'th,  and  then  they  art^  ready  for  sale. 

The  average  hateli  m  from  60  to  70  per  cent,  above  70  per  cent  being 
considered  very  good,  and  below  BO  per  cent  very  poor.  After  test- 
ing, they  say  that  00  per  cent  of  those  remaining  will  hatcli,  barring 
I  aceidents.  Sometimes  they  are  tested  several  times  to  see  if  the  germ 
is  alive.  As  with  everything  eke  in  China,  the}'  have  no  fixed  rule 
for  thii*  work. 

One  man  is  always  in  the  room  night  and  day,  except  for  very  short 

'  intervals.     The  eggs  are  never  sprinkled  with  water  or  moi.stened  in 

(Uny  way.     Duck  eggs  are  treated  in  the  same  way,  except  that  they 

are  left  in  the  jars  for  fourteen  days  before  being   placed  on  the 

;  platforms, 

WAGES. 

The  man  who  doe,s  the  testing  of  the  eggB^  both  as  to  temperature 

^and  fertility,  requires  long  tmining,  but  when  he  becomes  an  expert 

he  receives  vf'ry  large  wages  for  China.     They  often  get  from  $17  to 

$20  per  month  for  the  four  months;   while  his  helper,  a  little  leas 

skillful,  receives  about  half  as  much.     A  comparison  of  the  wages  paid 

these  men  with  those  paid  a  farm  laborer  will  show  their  large  pay. 

^For  a  year  a  farm  laborer  receives  only  $4:  to  1^5,  besides  his  food  and 

I  one  suit  of  cotton  clothes. 

FFEL. 

The  fuel  used  is  the  small  pieces  of  charcoal  broken  up  in  tmusi^orta- 

|tion.     ThL^  costs  in  Hankow  al>out  20  cents  per  100  pounds,  and  is  far 

cheaper  than  the  larger  pieties  and  l>urns  much  slower.     To  make  it 

burn  still  slowt^r,  it  is  generally  cov*'ri/d  with  ashes^  ujiless  the  w<Mther 

[Js  cold. 

»LGUE8'nON'S   WORTHY    ut    i.  u>Mi»ERAT10S\ 

This  style  of  inculmtor  would  not  suit  American  requirement*,  )mt 
the  idea  of  utilising  the  heat  of  the  room  during  the  later  stages  of 
incubation  is  a  very  valuaVde  one,  as  it  economizes  both  heat  and  space; 
also  the  placing  of  large  nu mliers  of  eggs  together,  with  the  thick 
walls  to  keej)  the  heat  uniform,  is  a  good  one.  By  putting  the  i'gg-^ 
in  cylinders  with  cushioned  ends,  instead  of  using  baskets,  they  might 
be  turned  end  for  end  withtmt  handling,  liut  the  Chinese  consider  the 
airing  a  lK?nelit  to  them, 

BUYING    KGGS. 

The  eggs  are  contracted  for  just  before  or  after  the  Cliinese  Xew 
Year,  and  a  certain  auiuunt  of  money  is  paid  down  at  that  time.     \t\h 
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supposed  to  be  about  half  the  price  of  the  output  of  eggs  for  the 
season  of  four  months.  The  price  paid  is  about  3  cash  each,  or  16 
cents  per  100.  Almost  every  household,  town,  or  country  village 
keeps  a  few  hens— I  should  judge  from  5  to  20  to  the  family;  but,  as 
each  village  contains  several  related  families,  one  contract  may  cover 
quite  a  quantity  of  eggs.  If  the  incubator  owner  runs  short  of  eggs, 
he  sends  men  out  to  buy  them,  and  in  that  case  he  may  pay  20  cents  or 
a  trifle  more  per  100. 

HOW  THE   CHICKENS   ARE   SOLD  AND   CARED   FOR. 

The  chickens  are  sold  to  peddlers,  who  come  to  the  incubator  and  buy 
them.  The  peddlers  pay  from  50  to  75  cents  per  100,  and  then  take 
them  around  the  cities  and  villages  and  retail  them'  at  1  to  14^  cents 
each.  They  are  carried  in  shallow  baskets,  one  above  the  other, 
suspended  from  the  ends  of  a  carrying  pole.  This  is  well  shown  in 
PL  L,  fig.  1.  Very  often,  instead  of  receiving  money  for  them,  they 
tmde  them  for  old  iron,  brass,  etc.  Sometimes  they  are  put  with 
hens,  but  more  often  they  are  kept  in  baskets  for  a  few  days  and  then 
allowed  to  run  around  the  house  during  a  good  part  of  the  day.  In 
one  or  two  cases  I  have  seen  them  in  baskets  over  charcoal  fires  in 
cold  weather.  In  one  instance  I  saw  a  small  coal  of  fire  put  in  their 
rice  so  that  they  might  find  the  rice,  or,  as  the  man  said,  ''see  to  eat 
it."  At  a  very  early  age  they  learn  to  pick  up  the  greater  part  of 
their  living.  When  from  two  to  four  months  old  the  roosters,  except 
those  kept  for  breeding,  are  caponized.  This  is  done  by  a  man  who 
tmvels  about  the  country  for  this  purpose  and  who  charges  about  one- 
sixth  of  a  cent  (3  cash)  for  the  operation.  Very  few  ever  die  from 
the  operation.  They  bring  more  than  roosters  or  pullets  and  are  often 
kept  until  18  months  or  2  ycare  old.  They  then  weigh  from  5  to  7 
pounds  each. 

Many  of  the  chickens  closch'  resemble  Brown  and  White  Leghorns 
and  weigh  2^  to  3  pounds  each.  Those  of  Honan  are  much  larger. 
There  is  no  careful  breeding,  as  they  all  run  on  the  street  and  mate 
indiscriminately.  They  are  of  all  coloi*s  and  with  both  smooth  and 
ruffled  feathers.  The  roosters  are  often  kept  for  breeding  purposes 
until  several  j^ears  old.  Very  often,  in  order  to  prevent  the  neighbors 
from  stealing  them,  they  dye  the  white  ones  fine  pinks,  blues,  greens, 
etc.     This  applies  both  to  small  chickens  and  full-grown  fowls. 

DUCKS. 

Ducks  arc  sometimes  kept  about  the  house,  as  are  the  chickens. 
In  one  case  I  saw  the  father  of  a  family  going  to  the  field  with  his 
plow  on  his  shoulder  and  his  wooden  shovel  in  his  hand,  while  the 
mother  followed  leading  the  water  buffalo  and  carrying  a  duck  by  it^ 
wing,  and  then  came  three  children,  each  carrying  two  ducks  by  the 
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Fig.  1.— Outside  of  Incubator  House. 


F(G-  2.— (NsiDE  OF  Incubator  House 


Fig.  2.— Baskets  for  handling  Eggs, 
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Fig.  1,— Baskets  f^i:  :   r  iTiNG  Chickens 


Fia.  2,-Bask£TS  for  carryikg  Chickens. 


SEVENTEENTH   ANNUAL   HEPORT. 


253 


* 


wiDgN.  They  were  going*  to  work  in  the  rice  fields,  and  were  taking 
tlie  dut'ks  along  to  pick  up  the  in8ect8.  In  this  way  the  inserts  would 
be  destroyed  and  the  dueks  fed.  In  8onie  ptiiees  it  is  a  ver>^  comnioii 
sight  to  8ee  a  few  in  the  rice  field  while  it  is  being  plowed.  The 
greater  nuinljer  of  dueks  here,  however,  are  kept  in  large  flfieks, 
often  of  several  thousands.  In  this  case  some  point  i.s  .selectt?d  near 
one  of  the  numerous  shallow  lakes  and  a  small  mat  hut  is  erected. 
Near  this  a  corral  is  built  of  Ijamboo  splints,  whicli  can  Ue  rolled  up 
and  moved  like  a  woven  picket  fence.  This,  with  otic  or  two  very 
small  light  lK>ats  and  a  primitive  cooking  outfit^  about  completes  the 
camp.  Its  entire  coast,  including  boats,  aside  from  ducks,  should  not 
he  more  than  ST*  At  T  or  8  o'clm^k  in  the  morning  tliey  are  lot  out 
and  driven  to  some  good  feeding  ground  in  the  very  shiiUow  water 
along  the  lake  shore.  Here  they  feed  on  the  a<iuatic  plants  and 
insects  u!itil  near  .rundown,  when  they  are  driven  home  liy  the  man 
who  watches  them.  lie  uses  a  long  bamboo  pole  to  push  along  his 
boat  and  also  to  drive  the  ducks.  After  they  are  in  the  corral  they 
may  be  given  a  little  rice  or  brewers'  grains  or  the  refuse  of  noii^uc- 
charine  sorghum  after  the  whisky  has  l)ecn  distilled  oil'.  The  larger 
part  of  their  food  is  what  they  pick  up  themselves. 

Wlien  making  a  contrai  t  for  these  eggs  the  incubator  agent  gener- 
ally s|>eciiies  that  one  drake  shall  be  kept  to  every  ten  ducks.  The 
young  ducks  are  sold  from  the  incul)ut<^>r  at  75  cents  to  ^1  per  hundred. 
They  are  bought  by  fewer  people  than  are  chickens  tmt  in  larger 
quantities.  They  are  fed,  when  very  small,  the  maggots  from  the 
manure  tanks  and  nn^eptacles.  This  failing,  they  are  fed  ci'acked 
rice.  While  small  they  are  generally  watchcui  by  ehildren  whi*n  not 
shut  up- 

In  the  autumn  or  early  winter  the  drakes  are  sorted  out  and  <lriven 
to  market  like  a  tlock  of  sheep.  They  are  not  only  driven  along  the 
i*ofids,  hut  also  on  the  rivers  as  well.  If  only  a  few  are  to  be  marketed, 
they  are  carried  in  open  wicker  baskets  made  of  l>amboo.  The  ducks 
are  of  the  small  brown  and  white  ^  arieties  and  weigh  from  4  to  7 
pounds  per  pair.     So  far  as  I  know  the  drakes  are  never  eaponized. 

Note. — I  am  indebted  to  the  kiDdiiess  of  ^1\fs  E.  McCook,  of  the  ^iiiieriean 
Chnn;h  Mihsion^  Hankow,  for  tht^  tlirfe  drawingg  shown  herein. — G-  D,  B, 


THE  THIRTEENTH  INTERNATIONAL  MEDICAL 
CONGRESS, 

By  E.  A.  i)E  ScHWEiNiTZ,  Ph.  D.,  '^L  D., 
Chief  of  Biodiemic  Division j  Bureau  of  Animal  Industry. 

The  Thirteenth  International  Congress,  which  was  presided  over 
by  Professor  Lannciongue,  held  it«  opening  session  in  the  large  hall  of 
the  Exposition  buildings  in  Paris,  on  August  4, 1900.  More  than  six 
thousand  doctors  from  all  countries  were  present,  the  United  States 
being  third  on  the  list  in  the  number  of  members.  Some  of  her  most 
prominent  men  from  Boston,  New  York,  Philadelphia,  Washington, 
and  other  cities,  were  present  and  received  a  very  cordial  welcome. 
The  work  was  conducted  in  a  number  of  different  sections. 

The  section  of  Bacteriology  and  Parasitology^  was  the  one  directly 
in  the  line  of  the  work  of  the  Biochemic  Division  of  the  Bureau,  and 
it  was  to  this  section  that  the  Chief  of  the  Biochemic  Division  was 
sent  as  a  representative.  He  had  the  honor  of  being  one  of  the  vice- 
presidents,  associated  with  Duclaux,  Buchner,  Ehrlich,  Met<ihnikoff, 
BlanchanL,  Nocard,  and  others. 

One  of  the  introductory  papers  presented  at  this  section  was  '*A 
review  of  our  present  knowledge  of  the  subject  of  immunity,"'  by 
M.  H.  Buchner,  of  Munich.  The  general  conchisions  of  his  review 
are  given:  Natural  resistance  and  specific  immunity  present  differences 
of  principle.  The  natural  resistance  is  characterized  by  the  presence 
of  the  alexines:  the  specific  immunity,  by  specific  antibodies.  The 
alexines  are  destroyed  at  60^  F.  The}"  differ  according  to  the  species 
of  animal  which  produces  them.  The  antibodies  are  stable  substances 
at  65^  F.  They  differ  not  only  according  to  the  species  of  animal 
which  produces  them,  but  also  according  to  the  method  of  treatment 
of  the  animal  which  is  to  serve  to  prepare  them,  and  they  present  a 
specific  relationship  to  the  object  producing  the  reaction.  Alexines 
and  antibodies  act  in  the  same  bod}'  at  the  same  time  and  often  in 
concurrence.  The  natural  resistance  and  the  specific  inmiunitj'  may 
join  hands,  so  to  sa3%  in  their  effect  in  the  same  organisms,  the  one 
recnforcing  the  eflicacy  of  the  other.  The  recovery  of  a  typhoid  case, 
for  example,  may  be  caused  hy  the  increase  of  the  natural  resistance 
concurrent  with  the  production  of  specific  antibodies.  It  is  for  the 
clinician  to  study  and  to  differentiate  all  the  phases  of  the  two  processes. 
254 
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Profejssor  Ehrlich  presented  a  pstp^r  upon  ""  Toxm??  and  uiititox- 
iij^^/'  Aceoi-ditijcr  to  Lici  the  fundiiinontal  pnnciplei:^  which  Bhoiild  be 
considered  in  connection  with  this  .subji^ct  un^  the  foUumnt,^:  Fii-Jit,  the 
tuxiniu  are  extremely  un^itahle  5ub«?tiiure5  which  one  findt^  ass  proilnct-s 
of  animal  or  vege(al>le  Kecretion.  At  the  prc.'^ent  time  it  h  iiai>os.sible 
to  characterize  chemitiiUy  the  toxin^^  }K?cause  they  are  extremely  kbile 
«ubstanc<*s,  because  they  can  be  obtained  in  only  very  s^miiU  qiumtities, 
and  Ij^caii^e  it  is  dilhcult  to  scpamte  them  from  ceiliiin  other  tmns* 
forniation  products  whicli  have  an  analogous  eonstitntion.  The  only 
criterioofc!  which  |>ermit  of  a  ditferentiation  arc  Inoloj^ical  in  character. 
The8€  criteriou.s  are  the  reaction,  the  |wirtii*idar  action  of  the  jx^isouiN 
and  the  ability  to  detcu'mino  in  certain  case«  the  foniiation  of  an  anti- 
toxin* Thi8  la!?t  proi>erty  i>erinitJ:f  of  the  estaldii^bment  of  an  analoj^'y 
between  the  toxins  and  certain  enzymccS,  The  toxic  action  of  moyt 
of  the  tuxine»  i^^  characterized  )>y  the  exiHt4r*nce  of  a  period  of  inculca- 
tion. Sometimes  poisonous*  substanceM  which  hax  e  a  period  of  Incu- 
bfttiou,  as  snake  poi«>ii-s,  approach  the  toxins  in  t*hamcter,  in  the  first 
place,  on  account  of  their  ability  to  form  antitoxin;  in  the  second 
place,  on  account  of  their  extreme  lability.  Bodies  of  dctinitc  chemical 
composition  are  altot/ether  inc^upable  of  producing'  antitoxins.  The 
gta-tcmenti^  upon  the  pnsjsibility  of  obttxinin^  antitoxic  senuDs  which  are 
efficacious  for  inor^-anic  poisons— the  ^lucosidcs  ordinary  alkalies, 
etc, — rest  upon  errors  of  observation.  It  follows,  therefore,  that  the 
action  of  the  toxins  upon  the  organism  may  be  essentiall}'  different 
froui  that  of  other  poisons.  We  mu.st  admit  that  the  fundamental 
condition  of  the  toxic  actinty  of  tliese  substances  iTsldes  in  their 
ability  to  form  specilic  chemical  combiuution  with  the  protophism  of 
certain  cellular  groups.  Other  iX)isons^for  example,  the  alkalici* — 
obey  also  a  certain  law  in  the  action  upon  the  or^nism,  but  they 
diiler  in  that  they  combine  with  the  |>arenchyraos  to  form  more  nearly 
stable  compounds.  The  8]K*citir'  chanu^tcr  of  the  chemical  conibination 
of  the  molecule  of  the  toxins  is  duo  to  the  fact  that  this  molecule 
poss4>s8es  a  [larticular  chemical  grouping — a  haptophore  w-rouping. 
The  fixation  of  the  toxins  upon  the  ti^ssues  by  the  aid  of  this  group* 
however,  does  not  sulliciently  explain  the  toxic  action  of  these  sub- 
stances. The  toxic  action  necessitates  the  pre^^teoce  in  the  lualecule  of 
the  toxin  of  a  second  group — the  toxophore  group— the  influence  of 
wiiich  upon  the  protophism  is  determined  by  the  combination  of  the 
bajituphore  group  with  the  protophism.  Under  certain  conditions  one 
may  separate  the  activity  of  the  haptophore  group  from  that  of  the 
toxophore  group.  In  fact,  Morganroth  has  proved  that  in  cold- 
blo<xle<l  animals  the  haptophore  group  of  the  tetaniLS  toxin  is  capable 
of  producing  cold  iu  its  action  upon  the  colls,  while  the  action  of  the 
toxophore  group  causes*  an  elevation  of  the  k^mpemtui^e.  The  differ- 
ences in  the  time  of  the  action  of  these  two  groups  explains  also 
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the  reason  of  the  period  of  incubation.  DOnitz  and  Haymann,  tollow- 
ing  different  methods,  have  determined  that  the  diphtheria  toxin  and 
the  tetanus  toxin  act  very  rapidly  upon  the  tissues,  but  that  in  spite  of 
this  action  the  effects  of  disease  appear  only  slowly.  The  fixation  of 
the  haptophore  group  of  the  molecule  of  the  toxin  upon  the  proto- 
plasm results  in  the  formation  of  certain  side  chains  which  may  be 
called  receptors.  These  receptors  occur  also  in  the  normal  life  of  the 
protoplasm  in  the  sense  that  they  serve  for  nutrition  in  aiding  the 
fixation  of  nutritive  principles. 

Toxins  have  this  in  common  with  nutritive  substances,  namely,  that 
they  possess,  like  the  last,  certain  haptophore  groups.  The  receptors 
exist  sometimes  onl}'  in  certain  tissues  and  sometimes  in  the  larger 
portion  of  the  tissues.  The  want  of  receptoi*s  in  certain  species  of 
animals  is  perhaps  a  cause  of  natural  immunity.  The  receptors  which 
are  usually  constant  in  the  organism  may  undergo,  in  certain  cases, 
ver}*^  considerable  variations.  From  the  fact  that  the  receptors  of  the 
protoplasm  form  combinations  with  the  haptophore  groups  of  the  tox- 
ins, they  are  of  importance  to  the  life  and,  in  particular,  to  the  nutri- 
tion of  the  cells,  and  therefore  to  the  phenomena  of  regeneration  in 
the  sense  that  the  protoplasm  reproduces  the  receptors  which  are  made 
unsuitable  for  use  on  account  of  these  combinations.  Following  a 
general  law  of  biology,  this  regeneration  not  only  compensates  for  the 
loss,  but  it  goes  beyond  the  limit.  There  is  a  superreproduction.  This 
superreproduction  may  be  brought  to  an  exaggerated  point  by  the 
repeated  injections  of  toxin  so  that  at  last  there  is  produced  a  detach- 
ment of  these  receptors  in  excess  and  their  passage  into  the  circulation. 
These  protoplasmic  receptors  circulating  in  the  blood  constitute  the 
antitoxins.  They  preserve  at  this  stage  their  original  property  of  fix- 
ing chemically  the  haptophore  groups  of  the  toxins.  This  theory 
explains  the  enormous  multiplicity  of  the  antitoxins  and  their  specific 
character.  It  is  unnecessary  to  supply  another  explanation  than  that 
of  the  ordinary  physiological  processes  and  there  is  no  need  to  attribute 
to  the  organism  an  enigmatical  inv^asion.  Conforming  to  their  origin, 
the  antitoxins  have  with  the  toxins  an  affinity  of  a  purely  chemical 
nature.  The  two  bodies  combine  to  give  place  to  a  new  product 
indifferent  to  the  organism,  as  the  researches  of  Fi'aser,  Ehrlich,  Cherr}', 
and  Martin,  and  others  have  proved.  The  bacillus  of  Loeffler  pro- 
duces two  sorts  of  substances  (toxins  and  toxones),  both  of  v/hich  have 
the  property  of  fixing  the  specific  antibodies  and  therefore  ix)ssess  the 
same  haptophore  group.  The  complex  toxophore  of  the  toxons  exer- 
cises upon  the  organism  an  action  vcr}^  feeble  and  sensibl^'^  different 
from  that  of  the  toxophore  group  of  the  toxins,  and  shows  the  absence 
of  the  necrotizing  ix)wer  and  the  production  of  slow  paralysis.  All 
diphtheria  bouillon  contains,  in  addition,  other  of  the  products  of  the 


BEVENTEEHTH    AKNUAL   RKPOET. 


257 


modifii'iitioii  of  the  toxins,  having  another  toxic  property,  and  being 
capiible  of  fixincif  iintilwdieH.  These  are  denii^nattHl  by  the  name  toxoids. 
The  genesis  of  the  toxoids  \s  due  to  the  fact  that  tlieiomplex  t'Oxophore 
of  the  molecule  of  the  toxlne  was  nmcb  mon>  labile  than  the  haptophore. 
It  is  more  easily  destroyed  under  the  influent  e  of  heat  and  chemical 
agcnt45.  Particularly  demonstrative  in  rctirard  to  this  paint  are  the 
researches  which  have  treated  of  the  atteiiuation  of  the  diphtheria 
poisons  preserved  in  the  liquid  state,  and  which  prove  that  the  toxic 
value  of  such  a  bouillon  decreases  cotisideral>ly,  although  its  neutral- 
izing property  is  preser%'ed.  It  acts  in  this  case  as  a  quantitative  modi- 
fication. It  is  necessary  to  admit  the  posjsible  existence  of  many 
species  of  toxoids  corresponding^'  to  different  origins.  Many  deter- 
minations appear  to  indicate  the  complexity  of  the  constitution  of 
tlie  toxophore  g-roup.  The  complete  destruction  of  the  molecule  of 
the  toxin  may  be  gradual.  It  is  theii  possible  to  cause  a  production 
of  antibodies,  not  only  by  neutralizing  the  toxins,  but  the  toxoids  as 
well.  One  can,  in  fact,  immunize  easily  and  rapidly  against  tetanus 
in  animals  as  susceptible  as  is  the  guinea  pig  by  administering  the 
toxoids.  When  it  is  necessary,  therefore,  to  iumiunize  sick  individ- 
oals  wdiose  sensibility  is  increased^  one  ought  to  employ,  in  the  first 
place,  the  toxoids.  From  new  determinations  one  is  able  to  see  that 
the  two  groups  (toxophore  and  haptophore)  of  the  toxin  molecule  can 
be  found  in  certain  ferments.  The  hypothesis  of  Morgenroth  in 
regard  to  the  (*xi.stcncc  of  a  haptopln>rc  group  and  the  zymophore 
group  in  the  labile  fermetit  has  been  recently  verified  by  Myers  and 
Bashford,  who  have  discovered  zymoides  analogous  to  the  toxoids. 
Some  more  recent  researches  having  treated  of  an  important  class  of 
cellular  poisons,  represented  in  particular  by  the  bacteriolysines,  tho 
hemly.sines,  and  the  cytolysines  (rfeitl'er,  Bordet,  Landsteiner,  von 
Dungern,  Metchnikoff,  and  Moxter),  have  shown  that  the  poisons  have 
ft  complex  constitution.  According  to  Ehrlich  and  Morgenroth  tho 
specific  immune  bodies  combine  at  the  temperature  of  the  organism 
with  the  more  specific  complement  and  give  rise  to  a  new  product 
possessed  of  the  toxic  properties  and  w^hich  is  anak>gous  to  the  toxins. 
The  immune  bodies  contain  the  haptophore  group,  while  the  toxophore 
group  is  re[)n\sented  l>y  tiic  comi>Iement.  The  fact  that  the  immune 
bodies  offer  a  specific  affinity  with  regard  to  the  cells  (bacteria,  red 
globules,  and  spermatozoids)  which  have  served  for  immunization 
explains  the  theory  of  lateral  chains,  in  admitting  the  existence  of 
receptors  possessing  two  groups  which  have  different  affinities  of  com- 
bination* The  bacterial  immunity  and  the  antitoxic  iiumunity  otler, 
then,  many  points  common  to  the  theory  of  lateral  chains. 

A  review  of  the  work  on  toxins   and  antitoxins  for  tuberculosiB 
was  to  have  been  presented,  but  the  reporter  failed  to  appear. 
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The  wiiter  presented  a  reTieTr  of  some  of  the  expearimental  -wcKtk  oa 
toben^ulosis,  which  had  been  done  in  the  IJjaked  tStates,  ocrrering  sobib 
of  the  most  important  woris:  in  ooonection  with  die  study  of  tbe  hfiioteria 
aad  products  of  the  tuberculosis  hacilhis.  As  this  paper  appears  else- 
where in  tlhis  report  ;as  a  separate  arficie,  a  review  is  not  »eoesaary 
here.    <See  p.  26E.) 

Many  other  papers  of  interest  in  various  lines  were  presented^  l^t 
DO  startling  discoveries  in  any  lines  were  announced. 

Laveran,  tie  discoverer  of  the  malarial  parasite,  presented  a  review  in 
regard  to  this  organism.  He  stated  that  the  maJiiiiial  parasite  presents 
two  varieties  that  one  may  designate  under  the  names  of  small  and  larg^e, 
according  to  the  dimensions  of  the  parasite,  :axid  that  the  technique  appli- 
cable to  the  stady  of  the  Ifemrtamo^  Tmdarim  has  made  notable  progress 
in  the  last  years.  Koch,  Ziemann,  Nocht,  and  Surge  have  perfected 
the  method  of  Romanowski.^  He  continued:  ^^I  [Laineran]  have  indi- 
cated a  process  of  coloring  the  malarial  parasite,  the  emfdoj^ment  of 
which  appears  to  me  ea.9ier  and  foet^r  than  the  original  or  modified 
method  of  Romanowski.  The  researches  of  ^mond,  Shaudinn,  aad  of 
Siedlecki  upon  the  cocddia  have  explained  from  a  new  ^^ndpoint  the 
much-discussed  question  of  the  llagellse  of  the  malarial  parasite.  It 
has  been  demonstrated  that  these  flagellse  are  male  elements.  The 
observations  made  by  MacOuUum,  Opie,  Koch,  and  Marchoox  do  not 
leave  any  doubt  upon  this  r61e  of  the  ifiagella'..  In  18S4  I  snggested 
the  idea  that  the  IImviU7>wei>a  malarim  occurred  outside  of  the  animal 
organism  as  a  parasite  of  the  mosquito.  This  hypothesis,  which  is 
based  upon  many  presumptions,  has  been  verified  ))y  tSie  researdies  of 
Ross  and  completed  by  those  of  Koch,  Grassi,  Bignami,  and  Ba^a- 
nelli.  All  of  the  anopheles  appear  to  be  able  to  act  as  a  propagator  of 
malaiia.  One  has  alread}'  been  able  to  determine,  in  various  points 
of  the  globe,  the  coexistence  of  the  anopheles  and  malaria,  while  in 
certain  healthy  localities  one  finds  only  the  culex.  The  anopheles  which 
have  bitten  individuals  infected  with  fever  may  infect  bealdiy  indi- 
viduals. One  iinds  in  the  salivar}'^  glands  of  diseased  insects  blasts  of 
Ross,  which  are  inoculated  with  the  product  of  the  secretion  of  the 
venomous  salivary  glands.  It  may  be  premature  to  conclude  that  the 
malaria  is  always  inoculated  in  this  way.  One  often  contracts  malaria 
in  uninhabited  places.  The  fact  that  exca^-atdon  and  ditching  often  give 
rise  to  an  outbreak  of  malaria  is  perhaps  also  sometimes  difEcult  to 
explain  if  one  admits  that  malaria  is  always  inoculated  bj^  the  anopbelas 
(roo8(juitoes)  which  have  been  fed  upon  the  blood  of  malarious  indi- 
viduals. Certain  points  .still  remain  obscure.  There  is  no  doubt  that 
at  the  pnvsont  time  in  the  prophylaxis  of  malaria  the  first  point  to  noto^ 
is  the  measure  for  the  protection  against  the  mosquito.    It  is  important, 
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also,  to  prevent  the  recurrence  of  fever  in  those  who  have  been  origi- 
nally infected  with  fever,  so  that  the  sick  do  not  serve  as  a  source  of 
infection  for  the  anopheles.  Koch  has  made  in  Africa  and  Java  some 
favorable  observations  in  regard  to  the  existence  of  an  immunity 
acquired  by  the  inhabitants  of  .swampy  countries.  This  immunity  may 
be  due  to  an  attack  of  fever  in  early  life,  A  number  of  facts  show 
that  the  inhabitants  of  swampy  countries  often  appear  in  cachectic 
condition,  which  excludes  the  manifestation  of  swampy  fever,  but  does 
not  merit  the  name  of  immunity.  The  experiments  made  so  far  to 
obtain  artificial  immunity  against  fever  have,  up  to  the  present  time, 
faUed." 


THE  TENTH  INTERNATIONAL  CONGRESS  OF  HT6IENE 
AND  DEMOGRAPHY. 

By  E.  A.  DK  ScHWEiNiTZ,  Ph.  D.,  M.  D., 
Cldef  of  Biochemic  Division,  Bureau  of  Animal  Industry. 

This  International  Congress  was  held  in  Paris  from  August  10  to 
16,  1900.  Coming  thus  immediately  after  the  adjournment  of  the 
International  Medical  Congress,  a  large  number  of  those  who  might 
otherwise  have  been  present  at  the  Congress  of  Hygiene  had  gone. 
The  president  of  the  congress  was  Prof.  Dr.  Brouardel,  the  dean  of  the 
medical  school  of  the  University  of  Paris,  and  the  secretary  was  Dr. 
Henry  Martin.  The  oflScial  delegates  from  the  United  States  were  as 
follows:  Dr.  Le  Garde,  United  States  Army;  Dr.  BerthoUet,  United 
States  Navy;  Dr.  Rosenau,  United  States  Marine-Hospital  Service; 
Dr.  C.  O.  Probst,  American  Public  Health  Association;  Dr.  E.  A.  de 
Schweinitz,  United  States  Department  of  Agriculture. 

The  work  of  the  congress  was  conducted  in  eight  sections  devoted 
to  microbiology  and  parasitology  as  applied  to  hygiene — the  hygiene 
of  food;  the  relation  of  engineering  and  architecture  to  hygiene;  the 
hygiene  of  schools,  hospitals,  prisons,  ete. ;  hygiene  as  it  relates  to 
industrial  and  professional  pursuits;  hygiene  in  relation  to  the  Army 
and  Navy;  the  consideration  of  the  precautions  of  a  general  inter- 
national character  with  relation  to  transmissible  diseases  and  the  laws 
and  administration  of  laws  in  relation  to  their  control;  and  hygiene 
with  relation  to  the  various  methods  of  public  transportation — rail- 
roads, steamboats,  omnibuses,  street  cars,  etc. 

No  very  new  suggestions  were  presented,  the  greater  portion  of  the 
time  of  the  diflFerent  sections  being  occupied  in  the  discussion  of  the 
various  plans  followed  by  the  different  countries  in  the  line  of  work 
which  the  various  sections  were  organized  to  consider.  Some  of  the 
papers  which  deserve  especial  mention  are  as  follows: 

The  report  of  Professor  Vaillard,  of  Val  de  Gmce,  was  upon  the  acci- 
dents resulting  from  the  use  of  spoiled  meats  and  the  way  in  which 
they  may  be  avoided.  When  the  various  forms  of  gastro-intestinal 
poisonings  occur  after  the  use  of  meat,  two  causes  may  be  investigated: 
Arc  there  any  poisonous  substances  in  preserved  meats?  or,  Do  pre- 
served meats  contain  living  microorganisms  which  are  capable  of  pro- 
ducing such  an  infection  ?  The  presence  of  a  poisonous  substance  in  meat 
may  be  explained  by  one  of  the  three  following  hypotheses:  First,  the 
200 


BEVKNTEEHTH    AKN0AL    BEPOET. 


261 


poisoiioiu?  aub-stancoH  may  have  been  originally  contained  in  the  muscles 
of  the  jmimal  from  which  the  food  was  propured;  or,  second,  the  me^it 
originally  obtained  from  a  healthy  annual  may  in  the  course  of  prepa- 
ration have  become  spoiled  either  on  account  of  the  delay  in  handling 
it  or  from  carelessness  in  work  whirh  has  permitted  the  inva^sion  of 
microorgantsm.s;  or,  third,  in  the  preserved  nitmt  insuffi(*iently  steril- 
ized the  germs  may  remain  alive  and  develop  afterwards.  To  avoid 
all  of  these  dangers  an  inspection,  of  course,  sliould  be  resorted  to. 
This  is,  under  ordinary  conditions,  for  general  use,  practically  impos- 
sible, and  the  carrying  out  of  proper  work  must  necessarily  be  left  to 
the  honesty  of  the  manufaeturer.  At  the  same  time,  when  the  Gov- 
ernment is  securing  large  tiuiintities  of  preserved  food  for  use  of  the 
Army  J  Navy,  etc.,  careful  investigation  can  and  should  be  adopted, 

Messrs.  Vaillard  and  Thuin**t  presented  a  short  review  oixjn  patho- 
genic microorganisms  which  might  be  found  in  the  water  and  the  soil, 
calling  attention  to  the  fact  that  the  presence  of  some  of  them  in  the 
soil  is  raoi'e  widely  distributed  than  is  generally  supposed,  and  that 
many  of  them  remain  alive  for  a  considerable  time. 

The  paper  presented  by  Probst  and  Wurt^  upon  yellow  fever  gave 
a  brief  review  of  the  subject,  especially  of  Sanarelli's  work  and  the 
relation  of  ictcroides  to  the  disease.  The  authors  considered  that 
Sanarelli  had  proved  that  the  bacillus  ieteroides  was  responsible  for 
yellow  fever.  (The  recent  work,  however,  of  the  Army  lx>ard — Reed, 
Carroll,  and  Agramonte — which  was  detailed  for  the  especial  study  of 
yellow^  feverj  has  shown  pretty  conclusively  that  ieteroides  is  not  the 
cause  of  yellow  fever,  and  that  Finlay^s  theory"  that  the  dise*u5e  is  com- 
municated from  man  to  man  by  means  of  the  mosquito  is  correct;  and 
that  in  all  probability  the  cause  of  the  disease  isa  plasmodium,  although 
at  the  present  time  the  phismodium  itself  has  not  been  discovered.) 

Other  papers  were  presented  upon  the  various  sulijects  connected 
with  hygiene.  The  w^riter  read  a  paper  uixjn  the  methods  of  treating 
tubi^Tulosis  in  the  United  States  during  the  past  ten  years. 

In  regard  to  practical  work  it  may  be  stated  that  the  methods  in 
general  followed  by  the  United  States  appeared  to  be  equal  to,  and,  in 
many  cases,  far  in  advance  of,  those  followed  by  other  countries. 


THE  BACILLUS  OF  TUBERCULOSIS-^ 

By  E.  A.  DE  ScHWEiNiTz,  Ph.D.,  M.  D.. 
Chief  of  Biochemic  DiHMoriy  Bureau  of  Atiimcd  Indwiry. 

The  announcement  of  the  discovery  of  tiibercyalin  and  its  possible 
application  for  the  treatment  of  tuberculosis  in  men,  and  its  subse- 
quent use  in  diagnosing  tuberculosis  in  cattle,  stimulated  to  a  large 
degree  the  investigations  in  connection  with  tuberculosis  all  over  the 
world.  As  much  valuable  work  in  various  lines,  both  in  the  study  of 
human  and  bovine  tuberculosis,  has  been  done  in  America,  it  seemed 
to  me  that  a  brief  classified  review  of  some  of  the  important  American 
work  might  be  of  interest  to  the  members  of  this  congress,  and  should 
be  placed  on  record. 

The  discovery  of  the  bacillus  of  tuberculosis  in  1882  by  Koch 
excited,  of  couree,  a  great  deal  of  interest,  and  innumerable  confirma- 
tory tests  of  the  presence  of  this  germ  in  human  and  animal  tubercu- 
losis were  made  b>'^  many.  At  the  same  time  the  investigations  have 
been  more  fruitful  of  results  since  1890. 

Realizing  the  interest  and  importance  attached  to  a  method  of 
obtaining  an  idea  of  the  relative  number  of  tubercle  bacilli  obtained 
from  the  sputum  of  tuberculous  individuals,  Nuttall,'in  1891,  reported 
a  method  for  the  estimation  of  the  number  of  bacilli,  depending  upon 
the  use  of  a  finely  graduated  burette,  in  which  the  sputum,  diluted  to  a 
definite  amount,  waa  placed.  A  measured  quantity  of  this  diluted 
sputum  was  allowed  to  drop  on  a  slide  on  which  the  num1)er  of  bacilli 
could  be  counte<l,  and  thus  the  total  number  of  bacilli  in  the  expectoi*a- 
tion  of  twonty-four  hours  could  be  determined.  In  the  same  journal 
and  sjune  article,  Nuttall  reports  the  results  of  tests  in  which  he 
endeavored  to  determine  the  virulence  of  the  tubercle  bac^illi  in  the 
sputum  of  patients  that  had  been  treated  with  tuberculin.  The  sputum 
of  such  patients  was  inoculated  into  guinea  pigs.  Out  of  the  13 
guinea  ])i<ifs  so  inocuhited  10  })ecanie  tuberculous,  and  the  results  indi- 
cated that  there  was  no  attenuation  of  the  bacilli  in  man  brought 
about  by  the  tuberculin  treatment. 

Later,  in  1S!):>,  lleinian^  called  attention  to  the  best  methods  of 
staiiilncir  the  tuhtMvulosis  germ,  claiming  that  Fried  lander's  method 
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gave  "the  inoet  eatisifaotor)"  results.  In  thn  nume  yaar  Pruddeii '  pro- 
eentoct  a  moBt  inteaeottiig'  i^eriew^  esillmg  attenticin  t4>  the  whvb  in 
which  tiiherculodiK mBgfai  bo  ccmtiiictecl  and  the  inethcich*  of  piL-'veiition 
iwiiicb  should  be  employed  to  avoid  da»^m\  Dor«et,^  in  189ft,  doscn'tbed 
a  ni*\v  still n  for  tbo  tuborrlc  bucilitis,  by  whi<.'h  it  could  be*  easily  ditj- 
tingiUHhed  from  other  bacilli  that  uii^fht  tend  to  ctuise  confasion. 


souncKS  OF  ixrEcnoN. 

In  1S1**>,  Aylett^  n^portpd  i?xp«^rimt*ntN  domon^itrtitiijg  the  presence 
of  tulierrle  i>Hi7iUt  in  fly  8pee.!c8,  and  8Ugge8tt«d  the  possibilit}^  of 
flit^s  being*  n?Hp4>nNihle  in  iiiuny  <niHeK  for  the  tmnsiniswion  of  tulnsr- 
iCulof^i!^\  In  181>H,  Lfiomis,*  in  an  artiule  upon  the  pri^tulwreulouti 
stft^e  of  phthiRit<;,  called  Kpoinal  attention  to  the  iuijjortanf^^  of  muk- 
a  ctmnful  examination   erf  patients   for   tiiijerrulosis    before   the 

xtilli  can  be  d^^tt^eted,  and  uon(  ludeg  that  a  careful  consideration 
of  th<>  weight,  respiratory  capacit}',  ehe^t  meaBU r^emeiitB,  sm  compared 
with  the  heif:fht  (►f  the  perKOti,  vital  capacity,  and  the  chanicter  of  the 
pulse,  would  throw  lijEfht  upon  the  pretuberculous  stage  of  the  indi- 
vidual, or  the  poyHiljility  of  the  individual  being  infected  witli  the 
iisotise.  In  IHUS,  Baldwin*  reported  a  number  of  ea?»er^  which  showed 
f*that  tulM?reuU>8if!i  infection  might  be  conveyed  by  the  hands.  He  care- 
fully washed  the  handfj  itf  .some  [mtients  from  tlie  rfunatoriuni  who  had 
come  to  his  office,  and  who,  previous  to  leaving  the  sanatorium,  had 
wa^shed  their  hands.  Ihiring  the  time  of  Icmvi ng  the  minatorium  and 
going  to  hie  office  tliey  had  oocaBion  to  make  um  of  perfectly  clean 
handkerchiefs,  Baldwin  found  lliat  the  wash  water  from  the  hands  of 
iJic^e  patients  contained  bacilli  which  produced  charaetcri&tic  tnliercu- 
losis  in  guinea  pig8.  The  cxyMM-iments.  of  coui^^,  were  made  under 
the  moNt  careful  conditions,  in  order  to  elimtnate  all  possible  nourcoK 
of  error,  and  showed  how  e^'^ily  the  hands  a^uld  be  infected  even  by 
the  uioHt  ctirefid.     Hance,*  in  1895,  pointinl  out  that  tubercle  bacilH 

>uld   be  detected  in  the  duj^t  from  the  walls  of  a  room  inhabited  by 

iberculouH  patient^a  In  18i)9,  Bijisell '  ncfticed  that  several  men  had 
'kfft  a  iiLiirtary  organization  on  account  of  tubcvotilosia.  In  looking 
over  the  hiM<^ry  of  the  canes  he  fomul  that  the  uniforme  and  over- 
coat*i  discarded  by  an  outgt*ing  memi>er  of  the  military  orgiuiization 
who  wafi  tuberculous^  were  iM^ignod  to  a  new  recruit*  He  thought  that 
possibl^^  th«*fi<e  uniforms  might  tranumtt  tulienndosis.     Me  thei^fone 

»  PrtjiUlen,  T,  M.     X.  Y.  Mlk\,  Jouriu,  lStt2,  ,V|^r,  MX 
*noi^a.  Marion.     N,  Y.  Mc^l.  Joiirn.,  1H9D,  FvK  4. 
'Aylctt»  W»  K.     Vbl  yied,  Senii-niont!il\%  189(1,  June, 
•  WimlR,  H,  1\     Med.  lUx\,  IHim,  Bee,  10, 
«Baltlwin,  E.  K     Trans.  Auwr.  Cliraat,  Aj^atjc.,  18«*8, 
*njinrc.     Med.  H<?<!.,  vol.  51,  No,  7. 
^BiHsell.     Med.  New8,  18^9,  F«b.  4, 
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took  the  pockets  from  the  uniforms,  and  had  them  washed  and  centrif- 
ugalized.  The  washings  and  the  sediment  from  the  washings  were  used 
for  inoculating  16  guinea  pigs.  Two  of  these  guinea  pigs  died  with 
tuberculosis  which  they  had  contracted  from  the  material  obtained  from 
the  uniforms. 

VARIETIES   OF  TUBERCLE   BACILLI. 

In  1894,  de  Schweinitz*  reported  a  number  of  experiments  upon 
guinea  pigs  which  demonstrated  conclusively  that  the  human  tubercle 
bacillus,  after  cultivation  for  a  number  of  generations  upon  artificial 
media,  might  lose  its  virulence  and  become  perfectly  innocuous,  so  far 
as  guinea  pigs  were  concerned,  although  the  original  jmrent  germ  had 
been  exceedingly  virulent,  causing  the  death  of  the  guinea  pigs  within 
four  to  five  weeks.  At  the  same  time  he  noted  that  guinea  pigs  inoc- 
ulated with  these  attenuated  germs  acquired  an  immunity  that  could 
not  be  secured  in  any  other  way,  and  that  the  immunity  so  secured 
would  either  protect  the  guinea  pigs  entirely  from  death  by  inocula- 
tion with  a  virulent  germ  or  prolong  their  life  for  many  months. 
Trudeau '  confirmed  these  experiments,  showing  conclusively  that  this 
apparent  immunity,  as  noted  by  de  Schweinitz,  was  not  accidental, 
but  could  be  secured  by  inoculation  with  the  attenuated  germs 
obtained  by  cultivation  in  his  own  laboratorv  from  an  originally  viru- 
lent germ.  In  1896  de  Schweinitz  and  Dorset'  noted  the  growth 
of  the  tubercle  bacillus  upon  media  that  contained  a  slight  excess  of 
hydrochloric  acid,  and  called  attention  to  the  readiness  with  which  this 
germ  could  be  caused  to  grow  upon  purel}'  artificial  media,  and  also 
noted  that  the  apparent  spore  formation  and  involution  forms  are  very 
much  more  pronounced  in  germs  grown  on  artificial  acid  media  than 
on  other  media.  Prudden  and  Hodenpyl*  had,  in  1891,  succeeded  in 
producing  tubercular  nodules  and  in  causing  the  death  of  guinea  pigs 
by  inoi»ulating  these  with  dead  tubercle  bacilli,  thus  proving  conclu- 
sively that  the  cell  contents  of  the  tubercle  bacilli  were  che  important 
dangerous  substances  with  which  one  had  to  deal  in  endeavoring  to 
control  this  disease.  As  certain  conditions  are  necessary  for  the 
lodgment  and  propagjition  of  the  tubercle  bacillus  in  man,  all  intel- 
ligent prophylaxis  will  look  to  the  maintenance  of  that  normal  mech- 
anism in  the  body  which  ordinarily  repels  invasion,  and  by  which, 
also,  the  process  of  spontaneous  recovery  from  developed  disease  is 
broujjfht  about.  Early  recognition  of  disease  is  therefore  very  impor- 
tant. Latent  tul>erculosi.s  has  l^oen  described  as  occurring  in  cases 
where  the  disease  is  present  without  subjective  or  objective  symptoms, 
while  the  transition  from  latent  to  manifest  tuberculosis  niav  be  viewed 


»I>e  Srhwoinitz,  E.  A.     Med.  News,  1894,  IVo.  8. 

» Trudeau,  K.  L.     MchI.  News,  1895,  vol.  61,  No.  10. 

'Do  Schweinitz  and  Marion  Dorset,  Bui.  No.  13,  Bureau  Animal  Industry,  1896. 

*  Prudtlen  and  Iltnlenpyl.     N.  Y.  Me<l.  Jour.,  1891,  vol.  53. 
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as  an  evidence  of  increased  8usceptil»ilitj  or  dimiiiisbed  bodily  resist- 
ance. The  iniixjrtanco  of  detect! ni^:  this  stjitre  of  disease  is,  of  course, 
very  apparent.  The  difficulty  of  doitij,^  this  has  been  largely  overcome 
by  using  tuberculin  us  a  diagnostic  agent, 

DLSTKIBLTION   OF  TUBERCULOSIS. 

Two  careful  papern  upon  the  diHtribution  of  tuberculosis  deserve 
espt^riul  attention.  One  by  -Tones,'  health  coDiniissioner  of  Baltinioro, 
for  the  year  l<si>s,  nhowed  that  the  largest  number  of  deatlis  from 
tuljcrculosiH  in  Baltimore  occur  in  the  more  crowded  districts,  and 
that  the  greatest  number  of  victims  are  negroes.  The  snialler  number 
of  cases  in  the  better  portions  of  the  city  are,  of  course,  partly 
accounted  for  by  the  fact  that  the  patients  of  the  wealthier  class  gen- 
erally seek  milder  climates  and  die  away  from  home. 

Hinsdale,'^  giving  a  review  of  the  distrilnition  of  tul>erculosis  in  the 
State  of  New  Jersey,  calls  attention  to  the  same  fact,  namely,  that  the 
density  of  population  intluences  t!ie  aiuoiintof  tubercult^sis.  Thc^  uH*re 
thickly  populated  places  have  a  highivr  death  rate  than  those  which  arc 
situated  on  the  ocean.  For  the  year  ended  June  30,  1897,  the  number 
of  deaths  from  tuberculosis  was  3,237,  which  was  121  fewer  than  the 
previous  year*  or  235  fewer  than  the  aveiiige  for  the  ten  years  from 
1887  to  18t)t>. 

The  report  of  the  Ponnsylvania  Society  for  the  Prevention  of  Tuber- 
culosis'* shows  that  good  work  has  been  done,  and  that  whereas  fifteen 
yc^rs  ago  about  14  per  cent  of  all  deaths  in  Philadelphia  were  due  to 
that  cause  there  has  been  a  great  reduction.  This  reduction  is  rightly 
attributed  to  an  increase  in  our  knowledge  concerning  the  means  for 
the  prevention  of  tuberculosis.  This  increase  in  knowledge  or  an 
education  of  the  people  has  been  accomplished  partly  by  distributing 
large  nun»bers  of  pamphlets,  showing  liow  ston^keepers,  manufac- 
turers, and  other  employers  or  laliorers  can  heli>  to  |>revent  the  spread 
of  tubiuvulosis. 

Already,  in  1889,  the  board  of  health  of  the  city  of  New  York  recom- 
mended the  adoption  of  certain  measures  designed  to  limit  the  spread 
of  tuberculosis.  In  1893  the  board  adopted  the  recommendations  of 
Dr.  Biggs  and  issued  a  circular  requiring  a  registration  of  the  names 
and  addresses  of  all  pei-sons  suffering  from  tuberculosis  in  so  far  as 
yuch  information  could  be  obtained,  its  existence  in  boarding  houses, 
the  importance  of  positive  diagnosis  and  bacteriological  rxami nations; 
also  requiring  the  authorities  of  all  public  institutions  to  report  the 
sex,  age,  occupation,  and  last  address  of  all  tuberculous  individuals 
coming  under  their  i^are,  and  prescribing  certain  regulations  in  regard 

'Jones.     Rept.  Health  Commissioner  of  Baltimore  for  ISt^S. 

^  Hinwlale.     Phihi.  MecL  Jour,  October  22,  I8i>8. 

*IVnaa.  Boc.  for  PreveiitioB  «f  Tuberculoai«.     I*hila.  Med.  Jounml,  Ot^t  9,  1898, 
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to  expectoration  in  public  eonve}*aneeB  and  upon  the  streets.  The 
action  of  the  city  board  was  lollowed  by  the  Kew  York  State  board 
of  health,  and  uras  a  good  exanipk,  inducing  oliher  cities  and  States  to 
pursue  a  similar  course. 

Some  interesting  points  with  regard  to  the  distribution  of  tubercu- 
losis have  been  brought  forward  in  a  paper  presented  by  Dock  and 
dhadbourne  ^  upon  the  study  of  tuberculosis  in  country  people.  Gut 
of  100  cases  examined — 76  males  and  24:  females  between  the  ages  of 
11  years  and  67  years — 84  cases  gave  a  history  of  good  health  before 
the  beginning  of  the  characteristic  symptoms  of  tuberculosis.  In  74 
•cases  there  was  no  history  whatsoever  of  tuberculosis  in  the  parents. 
In  12  cases  only  the  mother  had  tuberculosis,  in  13  cases  the  father 
liad  tuberculosis,  and  in  1  case  both  father  and  mothea*  had  tubercu- 
losis; and  all  the  facts  brought  out  in  connection  with  the  investiga- 
tions indicated  a  contraction  of  tubei'culosis  from  sputum  and  other 
jBOurces  of  infection,  and  not  an  inheritance  from  the  parents. 

DIAGiJOSIS   OF  TUREKCULOSIS. 

Holmes,*  in  1896,  urged  the  rmjxjrtance  of  an  early  diagnosis  of 
tuberculosis,  before  the  presence  of  bacilli  in  the  sputum,  and  based 
his  theory  for  this  early  diagnosis  upon  the  opinions  held  by  many 
that  the  various  forms  of  leucocytes  are  mere  stages  of  transitional 
forms  in  the  life  history  of  the  cell.  He  made  a  number  of  examina- 
tions of  tuberculous  and  pretubcrculous  individuals  in  order  to  try  to 
dotomiine  to  what  extent  the  number  of  young  leucocytes  and  the  more 
advanced  leucocytes  could  be  used  as  an  indication  of  the  probability 
of  the  presence  of  tuberculosis.  He  holds  that  the  growth  and  devel- 
opment of  the  leucoc}  tes  correspond  exactly  to  the  growth  and  devel- 
opment which  take  place  in  the  animal  body,  and  that,  just  as  in 
tu>)erculosis  of  the  individual  or  of  the  animal  we  find  a  rupture  of 
the  continuity  of  the  inclosing  membrane,  the  skin,  or  mucous  mem- 
brane, according  to  whether  we  have  surgical  or  pulmonan'^  tubercu- 
losis, so  in  tuberculosis  of  the  leucocj^es  an  identical  process  is 
obsei'ved.  In  other  words,  the  law  that  brings  about  the  changes  in 
th(»  tuberculous  individual  brings  about  the  same  process  at  an  earlier 
date  in  the  tuberculous  leucocytes.  The  coll  shows  all  degrees  of  dis- 
integration and  the  blood  serum  is  loaded  with  debris  from  these 
disinte^n-ating  cells.  With  marked  disintegration  of  the  young  cells 
we  can  safely  predict  adult  cells  of  weakened  vitality;  therefore,  with 
maiked  disintegration  in  the  leucocytes,  we  can  ceitainly  predict  a 
similar  condition  of  the  larger  organifnn.  When  this  condition  exists 
the   bacilli  find  a  congenial   culture  medium  in  which   to  lodge  and 

'  Doik  and  C'hadbourne,  T.  L.     Phila.  Med.  Jour.,  N(>vnMiil)er  5, 1898. 
'-'  Holines,  A.  M.     Med.  Rec,  September  5,  1896. 
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develop  with  very  little  re^intaiiee  on  the  part  of  the  pha^cx\vies.  The 
author  re|K)rted  the  examination  of  the  bknid  of  »  niiniher  <^f  individ- 
ual's who  were  t^ubinitled  to  physical  examiuuiion  hy  other  doctors. 
He  reported  that  hiis  conelu^iom^,  jus  uiade  fi"om  an  exaTriioation  of 
the  blood,  eorrespondcKi  t*lo8c]y  with  the  diagri^osih  uiade  by  phyHieal 
examination.  He  nolrd  the  ('harur(^^ri>itie>i  of  the  tubereulou^t  blood 
to  be  a  marked  deviation  from  the  normal  pere^^ntage  of  all  varieties 
of  leueoi*ytes,  u  i^reat  decrea^  in  tlte  {>ereentiigeoX  small  leucocyt^i?,  a 
great  incre^ise  in  the  i>ercentag^  of  phagoiyte^,  and  usually  a  marked 
increase  in  the  percentage  of  largii  leucocytes.  As  the  tulx^rculous 
condition  become?*  less  marked  and  the  convalescence  of  the  patient 
increases,  the  penvutage  of  leuco<'yte8  deereft^*js.  The  diag'ni^ijs  of 
tuberculosis  from  the  morphological  appearance  of  the  blood  r^ta 
upon  the  hvpothesiis  that  each  individual  has?  a  hiologiirml  prototype  in 
the  leucocytes  of  his  own  blocxl. 

Deuiiion^  applied  this  method  as  pre*cril>ed  by  Holiiie-s  for  detecting 
improvement  in  a  case  of  tuberculosij^,  and  concluded  that  improve- 
ment could  thus  be  noted,  and,  further,  tiiat  pati<*nls  that  were  ap[>ar- 
ently  cured  hy  the  use  of  tuberculin  remained  in  a  better  condition  for 
a  longer  tiuie  than  those  upon  whom  tulxivuliu  had  not  !)een  u,*ed. 

Kenoldia'  tmlleJ  attention  to  a  uiethod  of  dia^nosin^  tulx^rculosis  of 
tlie  kidney  by  the  inoculation  of  guinea  piga,  by  which  it  is  pot^Bihle  to 
detennine  which  kidney  is  affected.  WilHnms  and  (independently) 
StuJ^lx'rt"*  reported  many  cases  of  incipient  tuberculo^^is  in  which  an 
X-ray  examinatioa  was  of  gre^t  help.  Williams/  in  18911^  reported 
the  examination  of  105  cases  with  the  X-rays.  In  reviewin*^  the^e 
cases  he  showed  tliat  in  several  in^t4lnces  the  diagnosis  witbout  the 
X-mys  w^s  found  incorrect,  and  Uiat  the  X-rays  often  enable  the  phy- 
sician to  recognize  old  or  latent  areas  of  tuberculosis.  Out  of  a  total 
of  3,(H>o  cases  examined  by  the  X-rayt^,  not  a  single  case  of  injury  or 
inconvenience  was  found,  and  Williams  emphasizes  the  fact  that  signs 
may  be  obtained  by  the  X-rays  when  the  disease  is  not  only  Jim ite<l  to 
one  side,  but  is  just  beginning  on  that  side,  before  there  an^  any 
physical  signs  or  cough.  The  X-ray  examination  shows  that  the  dis- 
,ease  ofteuer  begins  in  the  right  thau  in  the  left  apex. 


BOVl^■E   TUBEltCULOSIS. 

Th<^  much  discussed  question  of  the  dangers  of  bovine  tuberculosis 
has  iH^ceived  considerable  attention  in  the  Unitwi  States,  In  iHt»5^ 
Law,^  writing  upon  the  methods  for  the  extinction  of  Ixjvine  tulx-rca- 

'Denisiui,  ('hag.    Med.  Bee.,  18£Wi,  Sept.  5. 

*R€iitihLs  IMward.    Bui.  Johns  Hopk.  Hwp,,  lft08,  Nov, 
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losis,  emphasized  the  following  points:  The  danger  of  infecting  other 
animals  can  be  avoided  by  killing  infected  animals;  by  breeding  from 
insusceptible  animals;  for  in  cattle,  as  in  man,  there  are  certain  fami- 
lies which  show  a  strong  susceptibility  to  given  infection  and  others 
that  show  less  susceptibility.  It  is  quite  within  the  power  of  the 
State  to  exclude  from  breeding  purposes  the  susceptible  class. '  The 
diflSculties  of  applying  the  most  effective  method  for  the  extinction  of 
tuberculosis  must  be  considered  from  an  economical  practical  stand- 
point. In  round  numbers,  the  United  States  owns  $1,500,000,000 
worth  of  farm  stock,  in  which  are  included  16,000,000  milch  cows 
and  20,000,000  head  of  other  cattle.  The  cows  produce  yearly 
6,209,125,667  gallons  of  milk,  or  300  gallons  per  head.  Of  the  other 
cattle,  probably  5,000,000  are  killed  yearly  for  food,  representing 
1,000,000  tons  of  beef.  Its  use  can  not  be  materially  restricted  with- 
out dealing  a  serious  blow  at  our  national  prosperity.  Certain  pre- 
cautions, however,  are  within  reach  and  not  interfered  with  by 
economic  considerations.  Separation  of  the  animals  and  feeding  them 
from  separate  troughs,  salting  the  front  of  troughs  and  stalls,  and, 
so  far  as  possible,  open-air  life  for  the  animals.  In  cities  and  subur- 
ban stables  the  infection  of  the  herds  may  reach  anywhere  from  6  to 
90  per  cent,  whereas  among  2,250,000  fat  range  cattle  tuberculosis  did 
not  exceed  two  one-hundredths  of  1  per  cent.  The  proportion  of 
tuberculosis  among  dairy  cattle  is  greater  in  our  city  and  suburban 
dairies  than  it  was  years  ago  when  a  large  proportion  of  the  first  cows 
was  killed  off  by  lung  plague  within  three  months  of  their  purchase. 
There  is  one  redeeming  feature,  however,  and  that  is  that  the  city 
dairymen  do  not  find  it  profitable  to  keep  the  same  cows  from  year  to 
year,  and  therefore  dispose  of  them.  The  precautions  which  should 
be  adopted  are  to  avoid  breeding  from  the  animals  when  they  are  too 
young,  not  unduly  to  stimulate  the  milk  secretion,  to  guard  against  all 
conditions  of  ill  health,  to  exclude  from  dairy  herds  old  and  unthrifty 
cows,  and  to  allow  no  tuberculous  person  to  care  for  the  herd.  If  we 
could  exclude  dairy  herds  from  the  city  and  other  dense  aggregations 
of  humanity,  and  see  to  it  that  consumptive  persons  were  debarred 
from  caring  for  and  mingling  with  cattle  and  other  susceptible  animals 
elsewhere,  we  could  proceed  toward  the  extinction  of  tuberculosis 
with  confidence.  Parker,*  in  1894,  has  emphasized  the  dangers  of  bad 
ventilation,  improper  light,  and  the  like,  and  called  attention  to  the 
fact  that  the  dangers  of  consumption  and  its  communicability  had  been 
taken  cognizance  of  in  the  first  instance  in  the  following  order:  Michi- 
gan in  September,  1893;  New  York  in  December,  1893;  and  Massa- 
chusetts still  later.  Already,  in  1892,  Parker  had  emphasized  and 
called  attention  to  the  use  of  individual  stalls  for  animals,  and  the 
necossity  of  pro|x^r  sanitary  precautions  in  order  to  control  the  disease. 

*  Parker.     Amer.  Vet  Rev.,  181H,  June. 


,gm)smg  amease  in  cattle  was  inaugu- 
rated hy  tho  Burrau  of  Aniinul  Industry  of  the  United  States  early  in 
18i>l.  By  preparing  it  and  dLstrilmtiivg  it  to  State  offieials,  giving 
ciar^ful  direetioiis  as  to  ita  use;  b^^  making  eareful  studiei^  upon  certain 
herds  that  wore  treated  with  tubereulin  in  order  to  demonstrate  fully 
its  value,  tho  Bureau  was  enabled  to  introduce  tliis  valuable  reagent 
in  many  parts  of  the  United  States.  Some  of  the  States,  especially 
Massaehusott8  and  New  York,  liegan  a  vigorous  crusade  against  tuber- 
culosis,  using  tuberculin  as  a  niean.s  of  diagnosis;  but,  ini  in  the  lirst 
instance,  they  endeavored  to  require  the  killing  of  all  animals  that 
reaet^^d  and  huve  the  State  provide  indemnity.  The  method  of 
exterDiinating  the  disease  in  this  way  proved  very  expensive  and  had 
to  be  modified  to  a  very  considerable  extent,  Parker/  reporting  the 
results  in  testing  cattle  in  Massachusetts  during  the  year  1895,  noted 
that  out  of  22^^H;3H  cattle  in  that  State^  the  examination  of  only  r»,3iM 
had  cost  over  8100, (XK)*  Several  articles  wei'e  written  by  Kianell* 
reconum^nding  the  use  of  smaller  dos(»s  f>f  tuberculin  than  those  com- 
monly adopted,  but  the  author  claimed  that  the  smaller  doses  produced 
a  later  reiu^tion  than  large  doses  and  were  not  so  apt  to  cause  a  reaction 
in  incipient  cases. 

It  is  scari^ely  necesisar}^  to  refer  to  the  many  papers  which  have  been 
written  giving  results  of  the  testing  of  cattle  with  tuberculin.  Sal- 
mon, Osgood,  Lyman,  Faust,  Law,  Bailey,  Pearson,  Armsby,  Stalker, 
W.  K.  Nilcs,  Russell,  Smith,  Schroeder,  Rich,  Kilbourne,  and  hosts 
of  others  all  over  the  United  States  have  used  tuberculin  for  the  pur- 
pose of  diagnosing  disease  with  satisfactory  results.  Of  the  hundreds 
of  thousands  of  cases  that  have  been  test^^d  with  tuberculin  prepared 
in  the  Biochemic  Ijal>oratory  of  the  Bureau  of  Animal  Industry,  in 
Washington,  reports  of  whirh  have  been  received,  the  diagnosis  has 
been  qut\'^tioncd  possibly  in  twenty  cases,  and  in  these  cases  the  exam- 
inations could  not  1)0  said  to  be  altogether  free  from  oversight.  Occa- 
sionally we  tind  records  of  vt*ry  strenuous  objections  Iveing  made  on 
the  piirtof  the  people  of  ilitfcrcnt  States.  In  July,  18ii7,  Smitli,  Ernst, 
Kinneli,  Wood,  and  Frank  S.  Billings^  were  called  upon  to  make 
autopsies  upon  180  cattle  that  had  been  tested  in  Lowell.  Mass.,  with 
tulx^rculin.  The  majority  of  the  conuuittee  reported  the  results  of 
the  examinations  satisfactory,  as  120  out  of  130  animaU  tested  had 
reacted  and  all  I>ut  8  were  found  tubenadous,  although  a  large  pro- 
portion were  but  slightly  affected,  D^'spite  the  opposition  tlxus  en- 
countered, a  numlx^r  of  the  States  still  conduct  a  crusade  against 
tuberculosis,  although  the  method  of  dealing  with  infected  animala 
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has  l>een  Bomewhat  modified.  The  Danish  method,  as  recommended 
by  ftwrfessor  Bang^  offers  a  more  econoniic  solutton  of  the  problem  of 
l^e  disposal  of  the  animals.  In  those  •cases  where  it  has  been  possible 
to  carr}'  out  this  method,  very  satisfactory  results  have  been  obtained, 
so  that  the  milk  from  diseased  animab  when  sterilized  can  be  often 
used  for  feeding  calves  without  danger  <xf  the  latter  becoming  infected* 
Tiie  regulations  in  accordance  with  which  the  different  States  indem- 
nify the  farmers  for  the  animals  that  arc  killed  yary«  In  some  of  the 
States  the  owners  receive  full  valuation  for  the  cattle  whic^  may  be 
killed  and  found  free  from  disease  and  half  valuation  for  -cattle  killed 
and  found  diseased.  Other  States  give  limited  appraised  values.  New 
York,  New  Jersey,  New  Hampshire,  Massachusetts,  Vermoaat,  Rhode 
Island,  Pennsylvania,  Connecticut,  Illinois,  Indiana,  Ohio,  Oalifomia, 
and  Wisconsin  have  all  earned  on  a  more  or  less  complete  inspection 
of  their  cattiie,  and,  according  to  a  report  of  Dr.  Pearson  *  for  the  year 
1897,  it  would  appear  that  there  was  a  slight  decrease  of  bovine  tub^- 
eulosis  in  Pennsylvania,  basing  the  estimate  upon  tests  made  over  a 
short  period  of  time.  To  draw  positive  conclusions  from  statisties, 
however,  it  will  be  necessar^^  for  a  larger  number  of  years  to  be  taken 
into  consideration.  Nevertheless,  in  those  States  whei'e  tuberculin  has 
been  used  and  where  the  educational  crusade  has  been  earned  on,  the 
farmers  have  begun  to  realize  and  to  appreciate  the  fact  that  they  can 
not  afford  to  have  diseased  cattle  in  thoir  herds. 

Opponents  to  every  new  method  of  treatment  or  enforcement  of 
hygienic  regulations  are  always  to  be  found,  and  there  were  many 
who  claimed  that  tuberculin  might  injure  healthy  cows.  To  obtain 
some  idea  in  regard  to  this  mattei%  de  Schweinitz,'^  in  1894:,  carried  on 
some  experiments  upon  cows,  giving  them  large  doses  of  tuberculin 
and  testing  the  milk  both  before  and  after  injections.  Complete  care- 
ful analyses  of  the  milk  were  made  in  both  cases,  extending  over  a 
series  of  days,  but  no  appreciable  change  in  any  of  the  constituents  of 
the  milk  could  be  noted.  Law,'  in  1895,  reported  experiments  on  a 
similar  line  with  tuberculin  upon  healthy  cows.  His  results  confirmed 
the  previous  repoils  of  de  Sohweinitz,  namely,  that  the  tuberculin  had 
no  appreciable  influence  either  on  the  healthy  animal  or  on  the 
charm'ter  of  its  products  used  by  man  for  food. 

THE  RELATION   OF  BOVINE  TUBEKCULOSIS  TO  HUMAN  TUBERCULOSIS. 

The  relation  of  tul)ereulosis  in  animals  to  tul>erculosis  in  man  has 
recoivod  considerable  attention.  In  1895  Ridi*  reported  iive  cases  of 
tuh«M(ulosis  in  man  where  the  disease  could  be  undoubtedly  ti'aced  to 
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use  cS  milk  from  tubercukras  ammak.     In  1897  Bailey  *  revii?wed 
work  in  thi    "  '      "1  uttention  to  the  fact  t bat  Williat^is  of 

JC&fleachiiaelti^,   i  uth  CarolioiL,  and  Stalkpr  of  the  Iowa 

ibo&rd  of  health,  "all  i-eporlied  oase^  of  tuherculofeds  dii  riiildr«ii  of  Don- 
4uV>orfiil(>ns  piirnnts,  in  irhicsh  the  iubcrculo^  could  be  undoiibietlly 
itrueed  to  milJv  inf^'ctitm.  In  tiiv  mmo  Tear,  M^est*  rejiort^Ad  that  two 
chlidren  of  Lather  Bridt^ey  had  re<?<Hitly  died  from  tuberculosa,  whksh 
iN^a.s  due  to  drinking  the  milk  from  a  cow  whit*.h,  upon  l»tfin^  killad, 
-wajs  found  to  be  the  aub]e*»t  of  extensive  tu}»er<!ular  diiicase.,  larg»i*Jy 
localized  in  the  udder.  Five  of  flrid^e&'e  nimj  children  were  at  the 
time  iittfferiti^  from  tuberculosis  and  seToral  of  tbem  very  ili  Vi>n 
fiuek^*  reports?;  the  ea«eof  a  farmer  undoubtedly  infected  by  milk  from 
a  tuberculous  animab  His  cajse  wa.s  tor  six  week«  niistakoii  i&r 
loid  fever*  Shortly  after  his  death  intestinal  tuberculosis  was 
id  rn  one  of  his  children  that  wsih  tuldn^  tiic  milk  from  a  cow  with 
^  til  :  udder.     The  fatlier  had  used  tbi^  milk  in  quantity  even 

ig  hi.<  illnctss.  The  ehild  had  been  removed  wlicii  the  father  wpb 
nick  and  was  pr(»ljabiy  not  infected  from  the  father.  It  died 
ii^m  tuborcttJar  meningitis.  In  18i)4,  Smith*  reported  a  very  cjirefixl 
»tudy  of  the  tuitopsy  of  a  tuberei!  i '  '  i"d  owned  by  the  Soldiers '  Home 
near  Wa^^hiogtoiu  1>,  C,  wbicli  n  tested  hy  the  inspectors  of  the 

Bureau  and  upon  which  careful  autopsies  had  been  made.  TMs  was  one 
of  tlie  herds  wliifh  had  ?*erved  for  an  experimental  study  in  determining 
the  value  of  tuliereuliih  Smith  noted  very  •■areftdly  tiie  location  of  the 
tuberculous  lesions  and  the  probable  s^iurce  of  inf  e«!tion,  and  concluded 
(that  the  infection  of  the  mesenteric  glands  showed  tliat  the  tubercle 
i»cilli  mudt  have  obtained  access  to  the  body  by  wav  of  the  digegtive 
tract  and  escaped  destruction  by  tiie  digestive  processes,  and  pcrliapsat 
the  same  time  the  animal  may  have  rnbaled  IniciUi,  and  a  sectmd  series  of 
infection  lu>en  started.  In  181)8  Sndtli^  reported  a  careful  comparative 
study  of  the  bovine  tubercle  bacilli  and  the  human  Inicitli  from  sputum. 
The  author  made  earef ul  morpholo^irnl  studies  of  the  banlli  taken  from 
human  s|>utum  and  of  various  bovine  bacilliM,  and  noted  difTerences  in 
the  virulence  of  the  disease  from  the  various  gej'ms,  the  leHitms  which 
were  produced  upon  experimental  animals  and  the  like,  and  brou*2fht 
out  many  other  points  whieh  would  indicate  the  possibility  of  a  g-reat 
many  varieties  of  bacilli,  and  suggested  many  possible  important  lines 
of  investigation  in  the  study  of  the  bacilli  fnim  vai*ioas  sources,  IxUh 
animal  and  liuman,  Trudeau  and  de  Schweinitz  had  called  attention  to 
the  fact  that  the  environment  and  food  of  the  germ  in  different  animal 
bodies  miglit  infiuenoe  ite  appetkratice  and  pathogenic  properties  very 

>  Bailey»  G,  H.     Amer.  Vet  R*?v.,  1807,  April. 
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materially.  This  point  has  been  emphasized  by  them,  in  papers 
referred  to  above,  and  others  in  calling  attention  to  the  rapid  decrease 
of  virulence  in  tubercle  bacilli  when  grown  <5utside  of  the  aninoial  body 
upon  various  artificial  media.  In  an  earlier  paper,  in  1896,  Smitli 
called  attention  to  the  differences  in  the  morphological  appearances  of 
tubercle  bacilli  obtained  from  sputum  and  from  a  cat,  which  seem  to 
the  writer  to  be  readily  accounted  for  by  the  change  in  the  nutritive 
media  upon  which  the  germs  developed  either  inside  or  outside  of  the 
animal  body.  As  some  animals  are  more  susceptible  to  tuberculosis 
than  others,  and  as  practically  almost  all  animals  can  be  infected  with 
tuberculosis,  it  would  seem  that  there  must  be  a  possibility  of  more  or 
less  virulent  or  attenuated  varieties  of  tubercle  bacilli  being  estab- 
lished, just  exactly  as  a  plant,  the  habitat  of  which  is  in  a  warm  cli- 
mate, can,  by  careful  selection  and  cultivation,  be  gradually  accustomed 
to  more  severe  surroundings.  Whether  we  accept,  however,  the  idea 
that  tuberculosis  is  communicated  from  cattle  to  man  very  readily  or 
with  difficulty,  the  fact  remains  that  this  disease  amongst  cattle  is  the 
cause  of  many  dangers  which  should  be  avoided.  Not  only  is  it  neces- 
sary to  destroy  tuberculous  animals  that  are  the  source  of  infection 
for  others,  but  it  is  also  necessary  to  disinfect  the  stables  thoroughly 
before  they  are  used  for  housing  healthy  animals  and  absolutely  to 
prohibit  the  attendance  of  tuberculous  individuals  upon  healthy  cattle. 

TREATMENT   OF  TUBEKCULOSIS. 

The  treatment  of  tuberculosis  in  man,  it  is  now  pretty  generally 
conceded,  can  in  most  cases  be  best  accomplished  in  sanatoriums  or  in 
localities  where  the  patients  can  be  controlled  and  induced  to  lead  an 
outdoor  life.  There  are  in  the  United  States  35  sanatoriums,  camps, 
and  hospitals  for  tuberculous  individuals,  and  in  Canada  two.*     All  of 

*  UNITED   STATES. 

Hygeia  (not  sanitarium),  Citronelle,  Ala. 

Convict  Camp,  Alabama. 

The  Home  (no  physician),  Denver,  Colo. 

Glockner  Sanitarium,  Colorado  Springs,  Colo. 

The  Colorado  Sanatorium  (founded  1896;  dry  altitude,  5,500),  Boulder,  Colo. 

Chicago  Sanitarium  for  Tuberculosis,  Chicago,  111. 

Cook  County  Hospital  for  Consumptives,  Dunning,  111.  (1898). 

Hospital  for  Consumption,  Baltimore,  Md. 

Sharon  Sanitarium  for  Pulmonary  Diseases,  Sharon,  ^lass. 

Consumptives*  Home,  Roxbury,  Mass. 

Free  Home  for  Consumptives,  Dorchester,  Ma.*:s. 

Massachusetts  State  Hospital  for  Consumptives,  Rutland,  Worcester  County  (18d5; 

opened  1898). 
Sanat^jrium,  Chicao  Springs,  N.  Mex. 
Latta  Sanatorium,  East  Las  Vegas,  N.  Mex. 
Ladies'  Home  Sanatorium,  East  Las  Vegas,  N.  Mex. 

[Note  continued  on  p.  273.] 
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theiJG,  with  the  exception  of  two,  are  private  institutions,  supported 
by  private  inikseriptions  mid  pay  patients.  Onoof  the  first  estahlinhed 
in  the  United  Stutog  wa.^  in  the  year  1882  in  New  York  City;  hiter,  h\ 
1884,  one  wiis  started  in  the  Adirond;iekw  (Sumnac  Lake),  while  tho 
first  hospital  for  the  treiitrneiit  of  the  consumptive  poor,  near  a  large 
city  without  any  consideration  of  special  climatic  conditions,  was 
inaugurated  at  Sharon,  near  Boston,  in  180L  The  sanatorium  at 
Saranac,  which  was  e^tiiblished  through  the  enthusiastic  work  of  Dr. 
Trudeau,  and  one  at  Liberty,  in  charge  of  Dr.  Stubbert,  erected  in 
memory  of  Dr.  L(x>niis,  are  institutions  which  deserve  special  mention. 
Altitude,  climate,  with  plenty  of  sunlight  in  connection  with  tho 
eMabliiihment  of  sanatorinms,  have  always  been  fertile  subjectj^  for 
discussion. 

In  1808  Mitchell  and  Crouch '  presented  a  paper  upon  the  imniuaity 
of  people  in  high  altitudes  from  tuberculosis,  and  called  attention  to 
the  fact  that  there  are  two  conditions  whicli  militate  a^^ainst  the  spread 
of  tuberculosis  in  high  altitudes.  The}^  think  that  the  H*>lar  rays  act- 
ing through  the  somewhat  thinner  atmosphere  more  rapidly  destroy 
the  virulence  of  exposed  tuberculous  matter,  and  that,  in  addition,  tho 
individual  vital  functions  are  so  operated  upon  by  the  varied  meteor- 
ological phenomena  that  they  are  spe<*ially  fortified  against  the  invasion 
of  the  tubercle  batnlll. 


[Note  eontinued  fmm  p.  272,] 

Bt.  Authony^H  Sanatorium,  near  Ea?t  Lafl  Vcgae,  N.  Mex. 

Adirondack  Cottage  Sanitarium,  Saranac  Lake,  N.  Y. 

Loomig  Suaitarium  for  Coiifiuiiiptives,  Liberty,  N.  Y.  (1896), 

Looniii?  FIf^«pital  for  Conssutnptives,  New  York  City,  N,  Y. 

Seatou  Hospital  ff»r  Con.'fnmptives,  iSpuyten  Day^il,  New  York* 

Sanitarium  Gabriels,  Paul  Smith?,  N.  Y. 

Hill  Crei^t,  Santa  Clara,  Franklin  County,  N.  Y. 

Bnxjklyn  Home  for  Consumptive?*,  Brooklyn,  N.  Y. 

St.  Joseph's  Hospital,  New  York  City,  N,  Y.  (founde<l  1SS2). 

Montefiore  Country  Sanitarimn,  Bedford,  N.  Y.  (founde<i  September,  18^7) ♦ 

Winyah  Sanitarium,  Asheville,  N.  C.  (1888), 

Aslieville  Sanitarium,  Asheville,  N,  C. 

Ho3pit.ll  ior  Diseases  of  the  Lungs,  411  Spruce  street,  Philadelphia,  Pa. 

Ru>th  Hospital  for  Conmimptivei^,  Philadelphia,  Pa. 

\\'hite-G ablet*  Sotitluvetit  Texas  Sanituritun,  Boerne,  Kendall  County,  Tex 

Fcnni^ylvania  Sanatoriimi,  White  Haven»  Fa. 

Chicago  Ho?j>ital  for  ConFumplives,  Cbie^i^^f),  HI. 

United  States  Government  Sanatorium,  Fort  Stanton,  Lincfdn  County,  N.  Mex. 

Hospital  for  Dij^eaaey  of  the  Luiigfi,  Chcstnyt  nill»  Pa. 

United  States  Marine-HoBpital  Sanitarium,  Fort  Bayard,  N.  Mex. 

CANADA. 

Muskoka  Cottage  Sanatorium,  Gravenhurgt,  Ontario^  Canada  (Septeml»er,  1897). 
Laart*ntinn  Sanatorium,  St.  Agathe  dt^  Monti?,  Ontario,  Canada  (August,  lb99). 
*  Mitchell  and  Crouch.     Boat.  Med,  and  Surg,  Journ,,  18U8,  July  28. 
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As  has  been  ably  pointed  out  by  Barton,  ^  the  method  of  treatment 
of  tuberculous  cases  which  should  be  used  in  connection  with  sana- 
torium treatment  are  such  as  take  into  consideration  first  of  all  the 
character  of  the  case — whether  it  is  one  of  simple  tuberculosis  or 
whether  it  is  quiescent  or  progressive,  whether  the  conditions  of  cure 
are  absent  or  present,  and  whether  the  patient  has  the  vitality  or 
recuperative  power  to  respcmd  to  treatment.  As  just  noted,  the  best 
hygienic  conditions  and  proper  outdoor  life  are  of  more  importance 
than  a  change  of  climate.  The  time  required  to  cure  tuberculosis  is 
long  (which  must  always  be  taken  into  consideration  in  the  method  of 
treatment),  and  the  treatment  must  be  continued,  n<^  only  until  the 
tubercle  bacilli  have  disappeared  from  the  sputum,  but  until  the  gen- 
eral condition  and  nutrition  of  the  patients  have  been  restored. 
Hygienic,  mechanic,  topical,  and  medicinal  treatment  all  combined 
are  the  best  for  those  who  suffer  with  tuberculosis.  While  we  can 
not,  perhaps,  hope  to  secure  a  specific  cure  for  tuberculosis,  we  can 
make  use  of  various  means  that  will  aid  in  the  natural  curative  proc- 
esses under  proper  hygienic  and  climatic  surroundings. 

Knopf,  Myer,  and  Pry  or'  have  all  written  articles  emphnsizing 
strongly  the  importance  and  necessity  of  the  State  taking  control  of 
tuberculosis,  and  Goler,'  reviewing  the  number  of  deaths  from  con- 
sumption in  New  York  State  for  a  period  of  nine  years,  brings  out 
some  very  interesting  statistics  in  the  same  connection.  He  points 
out  that  while  there  are  22,000  insane  in  New  York  State,  of  which  at 
best  12  per  cent  are  curable,  and  13,000  epileptics,  of  which  an  unknown 
number  die,  the  consumptives  number  approximately  50,000,  of  whii^h 
at  least  22  per  cent  are  curable  and  25  per  cent  are  allowed  to  die. 
For  the  insane  and  the  epileptic  the  State  of  New  York  expends  about 
$7,000,000  a  year,  while  no  money  is  provided  for  the  cure  of  the 
consumptives. 

As  adjuncts  to  the  sanatorium  treatment  of  tuberculosis,  the  methods 
which  have  received  the  most  cai^ef ul  attention  are  the  use  of  tuber- 
culin of  various  sorts  and  the  use  of  serums  for  tuberculosis  which 
might  be  supposed  to  have  curative  properties. 

In  l892Tiaidcau*  reported  experiments  upon  the  treatment  of  tuber- 
culosis in  i-abbits'  eyes  with  Koch's  tuberculin  which  did  not  cure 
experimental  tuberculosis  in  guinea  pigs,  although  its  specific  influ- 
ence on  the  primary  lesions  was  indisputable.  Hunter's  modification 
of  tuberculin  apparently  contains,  according  to  Tiiidoau,  less  of  the 
reuiodial  principle  than  tuberculin  and  was  apparently  quite  as  dan- 

U^arton,  J.  L.     Med.  Rec,  vol.  52,  No.  11. 

^ Knopf,  Myer,  Pryor.     Med.  Rec,  1900,  Jan.  27;  Med.  Rec,  1899,  Oct.  28;  Med. 
NewH,  1899,  Feb.  18. 
Mioler,  G.  W.     Med.  Rec,  1899,  Nov.  18. 
♦Trudiau,  K  L.     Med.  News,  1892,  Sept.  3. 


ted  that  oxperi men  fail  tulM^n^iiloHiH  in  rubbiL?  euiild 
cured  by  inje{*tioii»  of  tiltered  i-ultare  mediutri  from  tubeivle  cul- 
tures, but  thitt  the  penimni^nry  of  such  a  cure  Iiad  not  been  ej^tablishei 
Trudean  ako  reported  tht3  rej*ults  of  hi**  experiments  in  treating 
patients  Mrith  tufiereulin  or  Huntern  iiioditi cation  of  tubereulin.  He 
coneluded  thjit  the  eurative  aiition^  if  any,  with  tuberculin  waa  often 
uncertain  and  reeoimiiendfKl  the  uae  of  tuberculin  as  a  means  of  diag- 
nosis in  doubtful  eat*es.  Eichber^^*  Thomer,'  and  Ravogli'  reported 
a  number  of  v^sqs  in  which  the  old  tuliereulin  had  been  u*sed  for  treat' 
nient  with  in  conciliative  results.  Deuison*  reported  a  fe%v  causes  treated 
with  tuberculin  with  siitisfactorv  results. 

Flinch"  reports  the  experiments  which  he  had  made  in  endeayoring 
to  pi'oduce  an  antitoxic  serum  for  treatinu^  tuberculosis,  b)'^  injecting 
horses  with  TK.*  He  ckiniij  that  in  this  way  he  hart  produced  ant^rum 
which  lias  both  aittitoxicand  btvctericidal  properties,  for  whieh  he  pro- 
posed the  name  of  antiphthisic  senuu.  Freuderithal'  rep«irts  satisfac- 
tory results  wnth  the  use  of  a  serum  from  Fisch's  laboratory  in  treat- 
ing tuberculoHLs*  In  1898^,  Eisoa*  reconuiiended  the  ti'eatmeut  of 
tul)evculosiH  with  pilocarpin  and  phenole.  Sutherland/  in  181)9,  recom- 
mend** the  treatmr^nl  of  tuberculosis  with  tke  watery  extiiK't  of  tuber- 
cle bacilli.  Rw*hester^^  suggests  the  use  of  oxalate  of  cerium  as  a 
medicine  for  tul>erctilosis.  Pepper/'  in  181)5,  reported  a  casein  which 
the  rciiulti*  wore  very  8atli*factory  after  the  treatment  with  strychnine 
and  atropine;  and  Baldwin,"  in  18y5,  reported  the  effect  of  pepper- 
mint inhalation  on  tuberculosis,  and,  while  he  noted  a  duninution  or 
retardation  of  gxowtli  caused  by  the  pepperniint  oil  uixm  the  germs  in 
te^t  tulx^s,  be  did  not  note  the  smne  effect  in  the  animal  IxKly. 

In  18ttS,  Murphy''  recommended  the  use  of  nitrogen  for  compre**- 
&ion  of  the  lung  in  tulx^rculosis.  Vaughan'*  rejKirted  results  of  oisiiH 
treated  with  nucU'inic  acid,  and  Ingulls^'"  emphasized  the  importance  of 
systematic  physical  training  in  the  prevention  and  cure  of  tuberculosis. 
Other  doctors  reported  cases  of  tuberciilosis  which  were  treated  with 
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•  Sutherlantl,  J.     Juum,  of  Tuberculosis,  1890,  Oct 
^  Rfx*hej»ter,  Dekini:ir'y,     Meii  News,  mm,  Feb,  25, 
w  Pepi:>er,  Wm,     Univ,  Mt*<i,  Mag, ,  1895. 
1*  BaH  win,  E,  R.     N,  Y.  MM.  Joam. ,  18S6,  May. 
*" Murphy,     Joum.  Am.  Mt^l.  Ansiic,  1898, 
"  Van^'ban,  Virtor.     Med.  Newn,  1897,  Miir.  20  aud  J7. 
**  Ingaib,  E.  F.     Trana.  Am.  Cliujat.  Aeeoc, ,  19&S. 


276  BUREAU  OF  ANIMAL  IKDU8TBY. 

apparently  satisfactory  results  with  a  serum  which  bore  the  stamp  of 
commercialism  too  markedly  for  the  results  to  be  considered  of  scientific 
value  or  conclusive.  The  use  of  lactic  acid,  combined  with  surgical 
treatment,  was  recommended  by  Levy.^  Mitchell,'  in  emphasizing 
the  importance  of  sunlight  on  the  influence  of  cases  of  tuberculosis, 
records  some  experiments  in  which  he  had  tested  the  influence  of  sun- 
light on  tuberculous  sputum  in  Denver,  Colo.  He  concluded  that  on 
the  sandy  soil  of  Denver,  the  tubercle  bacilli  as  expectorated,  after 
being  exposed  to  the  direct  rays  of  the  sun  for  thii-ty-five  hours,  were 
still  virulent.  There  was  little  appreciable  diminution  of  virulence 
after  twenty  hours  but,  after  the  exposure  of  a  longer  period  than 
thirty-five  hours,  the  viinilence  of  the  bacilli  was  gradually  diminished. 

Hirschfelder,^  in  1897,  recommended  the  use  of  what  he  called  oxy- 
tiiberculin  for  the  treatment  of  tuberculosis,  but  the  results  obtained 
by  others  with  this  material  were  not  satisfactory. 

Weed,*  in  1897,  also  recommended  the  treatment  of  laryngeal  tuber- 
culosis with  lactic  acid. 

De  Schweinitz  ^  reported  experiments  in  preparing  a  serum  for  the 
treatment  of  tuberculosis  by  injecting  animals — horses,  cows,  etc. — 
with  an  extract  made  from  attenuated  cultures.  These  attenuated 
cultures  were  the  same  as  those  referred  to  earlier  in  this  paper,  by 
the  use  of  which  it  was  possible  to  produce  artificial  immunity  from 
tuberculosis  in  guinea  pigs.  The  theory  upon  which  the  author  worked 
was  that,  if  these  attenuated  cultures  produce  immunity  in  small  ani- 
mals, they  would  be  the  most  satisfactory  material  for  use  in  larger 
ones,  and  the  serum  obtained  from  large  animals  treated  with  such  atten- 
uated cultures  should  prove  valuable.  He  reported  experiments  upon 
small  animals  which  demonstrated  the  prolongation  of  life  of  the  guinea 
pigs  by  the  use  of  serum  so  prepared.  He  also  reported  some  cases  in 
sanatoriuras  in  which  the  doctors  had  used  the  serum  with  apparent 
beneficial  results.  In  this  same  article  Dorset  and  de  Schweinitz 
described  the  isolation  of  a  necrotizing  acid  which  they  obtained  from 
tuberculous  cultures  and  which  they  considered  as  responsible  for 
necrosis  and  the  secondary  pneumonia  so  often  noted  in  tuberculosis. 
They  also  called  attention  to  the  fact  that  the  cell  of  the  tuberculosis 
germ  contains  a  very  thick  envelope  of  fattj'  material,  which  fact 
accounts,  in  part,  for  the  difficulty  of  destroying  the  tuberculosis  germ, 
and  also  accountvS  for  the  difficulty  of  extracting  from  the  tuberculosis 
cultures  all  the  substances  that  are  produced  by  the  growth  of  the 
germ.     They  claim  that  the  use  of  an  extract  from  the  tubercle  bacilli 
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freed  from  this  fatty  matter  for  the  purpose  of  injecting  animals  that 
arc  to  jiukl  an  ftntitoxi(.'  serum,  or  the  use  of  such  ao  extract  for  treat- 
i*jg  aninuilH  directly-,  should  give  satisfactory  results. 

Baldwin  and  Trudeau  *  report  experiments  which  they  made  in  the 
gtudy  of  tubercle  ba<-illi  and  their  vainous  efforts  to  produce  an  anti- 
toxic serum.  They  uncd  for  this  latter  purpos^e  sheep,  fowls,  donkeys, 
and  rabbits,  and  their  work  dated  back  to  1894*  They  treated  these 
animalrf  with  various  extracts  of  tuborele  bacilli,  with  and  without  pre- 
f^ervatives,  tulx^rculin  mixed  with  serum,  and  so  on.  Their  conclusions 
were  that  they  could  not  obtain  any  satisfactory  serum  from  sheep^ 
from  chickens,  or  from  donkeys,  but  that  rabbits  which  had  lieen  inoc- 
ulated with  virulent  and  nonvirulent  tubercle  bacilli  produced  a  scrum 
which  appaiently  conferred  some  protection* 

A  study  of  the  composition  of  the  tubercle  liacilli,  the  presence  in 
them  of  a  nucleo-protcid,  the  sepanition  of  the  fever-producing  prin- 
ciple, the  eoutent  of  fatty  matter  of  the  bacilli,  the  composition  of  the 
mineral  matter  which  they  contain,  and  the  character  of  the  fatty  acids 
which  Ciin  be  obtained  by  saix>niti(nition  of  the  fatty  matter  of  tho 
gcrm8,  already  studied  b}^  de  Schweinitz  and  Dorset,*  was  carried  on 
and  published  in  the  American  and  German  journals  more  than  a  year 
before  some  similar  investigations  were  reported  from  other  countries, 
Levene'  described  a  proteid  which  he  had  isolated  from  tho  bacilli  of 
tuberculosis. 

The  imi>ortant  bearing  of  the^e  factors  upon  the  progress  of  tuber- 
culosis was  strongly  emphasized  by  de  Schweinitz  in  1897  and  l!^98, 
and  a  still  more  thorough  study  in  a  similar  line  of  the  bacilli  from 
Tarious  sources,  both  human  and  animab  is  nt  the  present  in  progress. 

The  use  of  TR  as  a  substitute  for  old  tuberculin  again  aroused  renewed 
interest,  after  the  failure  of  the  old  tuberculin  in  the  treatment  of  tuber- 
culosis, but  the  trcattnent  with  TK  was  not  found  to  give  very  much 
more  satisfactxDry  results  than  were  obtained  with  the  original  tuber- 
culin. In  addition,  Trudeau*  was  the  first  to  call  attention  to  the  fact 
that  the  TU  might  contain  live  virulent  tubercle  bacilli,  and  conse- 
quently in  this  condition  was  not  adapted  for  use.  Fisch'^  used  TR 
for  the  purpose  of  injecting  horses  in  order  to  immunize  them  and 
oljl;iin  scrum.  He  reports  that  this  serum  has  given  satisfactory 
results,  and  also  that  a  serum  may  be  obtained  from  grease  w^hich  may 
prove  useful  in  treating  tul>erculosis.  The  serum  prepared  by  de 
Schweinitz,  before  referred  to,  has  been  used  rjuite  extensively  in  the 
Loomis  Sanitarium  ai  Liberty,  N.  Y.,  under  the  direction  of  Dr.  J.  E. 

*  Baldwin  and  Trudeau,  E.  L.     Am.  Jmmu  Med.  8c!i.,  1898,  Dec 
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Stubbert,  the  physician  in  charge,  and  Dr.  Stubbert's*  reports  con- 
tain \ery  encouraging  results  obtained  with  this  serum.  Not  only 
were  the  patients  benefited  and  a  fair  percentage  cured,  but  examina- 
tion of  the  cui'ed  ones  after  two  years  showed  that  the  patients 
remained  well  and  retained  strength  after  returning  to  their  former 
surroundings,  while  cases  apparently  cured  in  other  ways  relapsed. 
In  other  words,  it  would  appear  that  where  the  patients  are  treated 
with  a  scientifically  prepared  serum  a  more  definite  immunity  is  estab- 
lished than  could  be  secured  in  any  other  way.  While  the  serum  treat- 
ment can  not  be  recommended  as  a  specific,  it  would  seem  that  it  can 
be  recommended  as  a  valuable  aid  to  dietetic  and  hygienic  treatment; 
it  exeils  apparently  a  beneficial  effect  and  reinforces  the  natural  immu- 
nity. If  by  the  use  of  serum  certain  of  the  dangerous  products  of  the 
tuberculosis  germ  can  be  neutralized,  as,  for  example,  the  necrotic  acid 
to  which  we  referred  (and  this  necrotic  acid  is  undoubtedly  responsible 
for  the  destruction  of  tissue  in  incipient  cases  of  tuberculosis,  and  may 
be  considered  a  weapon  by  means  of  which  the  germ  protects  itself 
from  the  attack  of  the  surrounding  leucocytes),  then  a  great  step  in 
advance  has  been  made  and  the  future  offers  much  hope.  Chopin* 
experimented  with  normal  horse  serum  for  curing  experimental  tuber- 
culosis in  guinea  pigs  with  negative  results.  Hewetson'  reported  the 
treatment  of  tuberculous  guinea  pigs  with  a  serum  prepared  by  Paquin 
with  negative  results.  While  tuberculin  did  not  give  the  results  which 
were  enthusiastically  expected  by  the  many,  although  not  claimed  by 
the  originator,  the  discovery  of  tuberculin  had  stimulated  the  study 
and  research  in  connection  with  all  tuberculosis  problems  to  such  a 
very  great  extent  that  the  advances  due  directly  to  the  discovery  of 
tuberculin  are  incalculable.  As  a  means  of  diagnosis,  both  in  cattle 
and  in  men,  it  is  excellent  and  may  be  called  specific.  Various  authors 
have  claimed  reactions  similar  to  that  given  by  tuberculin  upon  inject- 
ing subjects  with  albumose  or  similar  products,  but  Cabot,*  who  tried 
the  effect  of  some  normal  salts  and  somatose  as  a  substitute  for  tuber- 
culin, obtained  only  negative  results. 

The  number  of  deaths  from  tuberculosis  in  man  in  the  United  States 
in  the  year  1880  was  91,551;  in  1890  the  number  of  deaths  was  101,903. 
The  deaths  from  tuberculosis  in  Ontario,  as  reported  by  Bryce,  were 
I)roix)rtionately  slightly  less  than  that  in  the  United  States,  the  per- 
centage of  all  deaths  in  the  United  States  from  tul^erculosis  being 
alx)ut  12  per  cent,  while  in  Ontario  for  the  same  time  it  was  about 
11.3.  This,  however,  would  naturally  be  expected,  as  the  population 
in  the  United  States  is  more  dense.     The  importance  and  necessity  of 

^Stuhbert,  J.  E.     N.  Y.  Med.  Journ.,  1898,  July  30;  Med.  News,  1899,  Mar.  11. 
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the  sanatorium  treatment,  oi%  to  put  it  in  other  woi*ds,  of  tho  fre.sLi- 
air  uikI  outdoor  treiitinont  of  tubercuk>si.s— for  this  is  really  what  the 
8ixnatoriuiii  troatiuent  rntmn.^  the  patients  beiujjf  .so  situated  thut  Ihey 
eaii  l)e  induced  to  obey  certain  rej»fiilatioiii# — is  growing-  eontinimlly  in 
the  United  Staten. 

A  little  over  a  year  ago  the  Marine-Hospital  Service  of  the  United 
States  establisihed  a  sanatorium  for  the  ti-eatmcnt  of  the  ^ick  uf  the 
service;  and  u  sanatoritxm  at  Fort  Bayai'd^  N,  Mex,.  for  the  treatment 
of  officers  and  enlisted  men  of  the  United  States  Army  was  aW  estali- 
ll^ed.  A  report  of  thi?i  latter  sanatorium  was  given  by  Dr.  Ballark/ 
who  was  in  ehar^  in  1889.  Bowditeh '  rejxjrts  U]>nn  the  re«ult8 
obtained  at  the  Sharon  s^inatoriuni. 

The  priiiripul  HJinatoriunis  and  hospitals  for  the  treatment  of  tul»er- 
cuh^siw  in  the  United  States,  or  re-*5orts  for  the  tulH.'reuloas  referred 
to  before,  rumpiled  and  amended  from  Knopf's  tabk.  are  given  below. 

Sometime  ago  I  sent  a  circular  letter  to  these  different  institutions 
for  the  purjKJse  of  securing  details  as  to  the  different  methods  u>ied 
for  tlie  treatment  *)f  tuberculosis  and  the  results  obtained  by  the  dif- 
ferent methods.  From  the  answei*s  received  fi^jm  rune  of  these  sana- 
toriums  in  America  and  two  in  Canada^  I  have  compiled  the  fidlowing 
points  of  interest;  In  these  eleven  sanatoriums  there  have  been  admitted 
since  their  foundation  abnut  S,iXM)  tubercidous  patients.  One  of  these 
sanatoriums  was  staiiied  in  188:},  one  in  1884,  one  in  1888,  one  in  1801,  one 
in  181^5,  two  in  1896,  two  in  18^*7,  one  in  1898,  and  one  in  189<).  Ab<iut 
7<K>  of  the  patients  have  l>een  dischai'ged  as  cured,  about  1,800  as  im- 
piTJveiL  and  about  1,000  were  rep<irted  as  hiiving  died  at  the  sanatoriums. 
These  deaths,  however,  include  a  large  n amber  of  castas  from  one  hos- 
]utal  to  whii*h  cases  were  never  admitted  until  they  were  v^*ry  far 
ad\  aneecL  The  number  of  deaths,  of  course,  does  not  inclu<le  those 
who  were  in  such  Imd  condition  that  they  left  tht?  sanatoriuuL'^  or  hos- 
pitiils  for  their  homes.  At  seven  of  these  sanatoriums  tubi^rcuHn  was 
used  for  testing  doubtful  cases;  in  two,  for  the  purpose  <»f  testing  sup- 
[xwscdiy  cured  cases.  Two  of  the  sanatoriums  had  used  untituhercu- 
kisis  serum  as  prepai'ed  in  the  Bimdienuc  Laboi'atory  of  the  Unit»xl 
States  Department  <)f  .\gricultm*e  at  Washington — one  of  the  sanato- 
riums with  very  satisfactoiy  results;  the  other,  where  the  serum  was 
used  on  a  smaller  numl>er  of  civses^  with  inconclusive  results.  Two  of 
the  sanat4jrjmns  used  tuberculin,  one  with  bad  results,  the  other  with 
results  that  show  apparently  sliglit  improvement.  Two  of  the  sana- 
toriums usetl  serum  from  various  sources,  different  from  the  one  above 
referred  to,  with  entirely  negative  residts,  and  two  of  the  sanatoriums 
used  a  watery  extract  of  the  tubercle  bacilli  with  negative  results. 
Five  of  the  sanatoriums  reported  that  their  patients  did  a  great  deal 

1  BallHt'k,  A,  S.     Me<b  Xewt»,  1S91>,  thn.  1':^ 
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better  when  treated  in  addition  to  hygienic  and  dietetic  surroundings, 
while  six  other  sanatoriums  claimed  to  obtain  just  as  good  results  with 
no  form  of  medication.  One  sanatorium,  located  in  a  climate  consid- 
ered bad  for  tuberculous  patients,  claims  that  the  results  obtained  are 
excellent  and  that  climate  is  of  but  little  importance.  The  materials 
used  for  treatment  were  creosote,  ichthyol,  tuberculin,  aids  to  diges- 
tion, strychnine,  guaiacum,  watery  extract  of  tubercle  bacilli,  and 
serums  of  various  sorts.  Of  these  serums,  the  one  that  seemed  to  give 
the  most  satisfactory  results  was  the  material  first  referred  to.  Where 
the  sputum  of  the  cases  was  examined  when  the  patients  entered  the 
hospital  an  average  of  90  per  cent  showed  the  presence  of  bacilli,  while 
the  bacilli,  it  is  claimed,  was  found  in  from  48  to  83  per  cent  of  those 
who  left  the  hospital. 

Four  sanatoriums  reported  that  while  they  could  not  trace  the  dis- 
ease dii*ectly  to  infection  from  milk  there  were  many  suspicious  cases 
and  some  evidence  of  indirect  infection.  In  only  one  of  the  sana- 
toriums pasteurized  or  sterilized  milk  was  used  for  the  patients.  In 
one  other  sanatorium  the  use  of  pasteurized  milk  was  begun  in  1900. 
In  several  others  the  milk  was  used  only  from  carefully  tested  herds, 
while  in  the  remainder  but  little  attention  was  paid  to  the  character  of 
the  animals  from  which  the  milk  was  obtained.  It  will  be  interesting 
to  compare  in  the  future  for  a  series  of  years  the  differences  in  the 
results  obtained  in  those  sanatoriums  where  pasteurized  milk  is  used 
and  in  those  where  ver}^  little  attention  is  paid  to  the  source  of  this 
supply. 

The  review  herewith  given  includes  the  greater  proportion  of  the 
researches  that  have  been  made  in  connection  with  tuberculosis  from 
an  experimental  standpoint.  It  does  not  include  the  many  valuable 
reports  of  many  separate  individuals  upon  their  results  with  the  use 
of  tuberculin  as  a  means  of  diagnosis  in  men  and  animals,  as  these 
results  were  simply  confirmatory  of  work  that  had  been  done  by  othei's, 
but  still  very  valuable  for  record.  Nor  does  this  review  include  a 
mention  of  the  special  unusual  cases  of  tuberculosis,  surgical  or  oth- 
erwise, that  have  been  noted  by  various  authors,  nor  mention  of  the 
cases  of  tuberculosis  that  are  sometimes  found  in  animals  usually  con- 
sidered almost  insusceptible  to  this  disease.  It  has  been  prepared 
and  presented  for  the  purpose  of  emphasizing  the  fact  that  the  study 
of  tu])crculosis  in  the  United  States  is  not  in  the  background;  that 
many  men  are  devoting  their  time  to  these  investigations;  and  that 
their  results  deserve  very  careful  consideration. 
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rRET^T^riNABr   RE^IARKS. 

The  ^oat  has  aooompanied  civilization  into  all  parts  of  our  country — 
not  numeroaslyj  but  porsistentl3\  He  is  everywhere,  and  is  welli 
known.  There  arc  very  few  people  who  have  not  seen  a  goat,  and* 
there  are  fewer  still,  no  doubt,  who  have  seen  many  goats.  The  comic 
writers,  playing  upon  his  peculiar  habits,  have  brought  him  into  dis- 
repute, although  these  habits,  to  a  large  extent,  are  such  as  arc  recom- 
mending him  for  special  favor  at  this  time.  His  fame  is  a^s  a  denizen 
of  vacant  lots  and  back  oileys,  subsi^^ting  upon  anything  or  nothing, 
and  a  foe  to  eveiy thing.  So  far  as  the  general  public  is  concerned,  he 
has  not  been  reckoned  with  as  a  useful  animal  and  has  been  tolerated 
only  as  a  pet  for  children. 

During  more  recent  years  a  great  interest  has  been  awakened  in  the 
goat,  and  it  now  seems  that  he  is  about  to  receive  the  consideration 
that  is  due  him.  One  of  the  causes  contributing  to  this  awakening 
was  an  article  in  the  Yearl)ook  of  this  Department  for  1898,  entitled* 
"Keeping  goata  for  profit,"  by  Capt*  Almont  Barnes,  of  the  Division 
of  Statistics  of  this  Department.  The  information  which  this  article 
contained  waswndel}'  disseminated.  The  Yearbook  was  distributed  to 
the  extent  of  half  a  million  copies,  and,  besides,  in  order  to  meet  the 
growing  demand,  the  article  was  reprinted  separately  and  mailed  to 
many  thousands  of  inquirers  at  the  Department  for  information  on  the 
subject  of  goats;  and  not  alone  the  agricultural  papers,  but  the  daily 
press  as  well,  took  up  the  matter  and  exploited  the  good  points  of  the 
goat  industry.  The  ailielo  set  forth,  among  other  things,  the  great 
value  of  the  goatskins  which  we  import  annually,  and  how  wc  oui'selves 
might  easily  produce  them;  the  usefulness  of  the  carcass  for  food,  espe- 
cially of  the  Angora  breed;  the  exceedingly  small  expense  involved  In 
raising  the  animal,  owing  to  bis  habits  of  feeding  ii[x>q  that  vegetation 
which  is  in  greatest  abundance  and  which  other  ruminants  refuse;  tho 
million  of  acres  of  land  in  the  United  States  that  might  be  made  avail- 
able for  goat  raising  which  otherwise  would  remain,  as  heretofore, 
unemployed. 

The  result  of  this  wide  distribution  soon  developed  the  fact  that  the 
goat  was  present  in  the  United  States  in  larger  numbers  than  was  auj 
posed.     This  is  especially  true  of  the  Angom  breed;  in  fact,  the  nam-' 
ber  of  commoD  goats  in  the  United  States  is  less  than  50,0OU,    Although 
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very  little  has  been  said  or  written  about  Angora  goats  during  the 
last  forty  years,  they  have  been  extensively  bred  in  the  Western  States 
and  Territories,  especially  in  Texas,  New  Mexico,  Nevada,  Florida, 
California,  and  Oregon.  In  a  general  sense,  all  those  animals  which 
are  a  cross  in  any  degree  of  the  Angora  goat  are  considered  as  Angoras, 
for  the  Angora  and  th*  common  goat  readily  cross,  and  the  latter  fre- 
quently becomes  the  foundation  stock  of  a  good  flock  of  fleece-bearing 
animals. 

It  is  the  purpose  of  this  article  to  deal  with  the  Angora  goat  only, 
and  the  effort  is  made  to  answer  such  questions  as  have  been  received 
by  the  Bureau  from  all  parts  of  the  country.  These  answers  are  based 
upon  the  experiences  of  those  who  have  raised  them,  some  of  whom 
have  been  in  the  business  forty  years  and  more.  Differences  of  opin- 
ion are  found  to  exist  on  several  important  points,  where  each  con- 
testant appeal's  to  occupy  plausible  pi'emises;  but  this  is  not  at  all 
strange  when  the  history  of  the  Angora  goat  is  considered,  for  it  is 
not  certain  that  all  of  the  animals  imported  as  purebreds  were  pare; 
indeed,  it  is  held  by  some  of  our  leading  breeders  that  there  is  do 
longer  in  Turkey  or  elsewhere  any  such  thing  as  a  purebred  Angora 
goat.  Besides,  there  has  beeti  no  general  register  for  Angora  stock 
in  the  United  States  until  within  a  year  or  two,  and  each  breeder  has 
been  at  liberty  to  judge  points  for  himself.  If  a  general  Angora  reg- 
ister had  been  established  thirty  or  forty  years  ago,  the  ii^ustry 
would  now  be  conducted  upon  somewhat  definite  lines,  and  most  of 
the  questions  now  aiising  as  to  points  in  breeding  would  have  been 
settled.  In  this  connection  it  should  be  stated  that  C.  P.  Bailey  & 
Sons  Company,  of  San  Jose,  Cal.,  have  kept  a  private  register  of  their 
goats  since  1867,  but  there  appears  to  be  no  other  similar  record. 

ORIGIN   AND   HISTORY. 

The  purpose  of  this  paper  is  to  give  prominence  to  those  phases  ol 
the  Angora  goat  industry  that  are  of  practical  importance;  th^efore 
a  brief  space  only  will  be  devoted  to  the  history  of  the  breed. 

Naturalists  generally  agree  that  there  are  about  ten  species  of  wild 
goats,  all  confined  to  Europe  and  the  Himalayas  of  Asia.  These  are 
divided  into  two  groups,  as  follows: 

I.  The  ibexes. — ^These,  according  to  Hayes,  have,  as  a  distinctiye 
characteristic,  horns  ^' flat  in  front,  with  a  horizontal  triai^ular  sec^ 
tion,  furnished  with  large  transversal  knots." 

II.  Goats  proper. — ^These,  according  to  Hayes,  have  horns  **  com- 
pressed and  carinated  in  front,"  and,  according  to  Wood,  '*may  be 
distinguished  from  the  ibex  and  the  sheep  by  the  peculiar  formaticHi 
of  the  horns,  which  are  compressed  and  rounded  behind  and  furnished 
with  a  well-developed  keel  in  front." 
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The  scc/>nd  group  is  sul>divided  into  two  subspecies — Ca/pra  fciU 
emveri  and  Capita  mjagrm.  The  hitter  is  also  known  aa  thePaaen^,  the 
Bezoar  goat,  or  wild  goat  of  Persia,  and  is  generally  accepted  as  the 
goat  from  which  the  Angom  is  descended  through  Capra  hircus^  which 
is  claimed  to  be  the  origin  of  all  the  common  breeds  of  goats. 

As  to  the  parent  of  the  Angora  stock,  there  is  a  difference  of  opinioa 
between  the  two  best-known  writers  on  the  subject— John  L,  Hayes, 
author  of  The  Angora  Goat,  etc.  (188ii),  and  S.  C.  Cronwright 
Schrciner,  author  of  The  Angora  Goat  (1SI*S).  The  one  takes  the 
po?iitJon  that  it  is  descended  from  Capra  falconeri,  the  other  from 
Citpra  mgagru^.  Owing  to  the  additional  information  which  has  l)een 
obtained  since  the  api>eanince  of  Hayes*s  book  and  which  is  embodied 
in  Sehi^iner-s  work,  there  can  hardly  remain  a  doubt  of  the  correct- 
oess  of  the  contention  that  the  Angoni  goat  descended  from  Cajn-a 
mgagrm* 

Schreiner,  who  has  made  extensive  i\jsearch,  has  describetl  these 
two  subspecies  as  follows: 

Capra  Jalconen  has  a  beard  which  extends  from  the  chin  to  the  eboulders  mid 
chest,  and  long  ppirally  twisttsl  horns,  the  twist  being  outward  from  the  l)a6e.  Tho 
males,  when  oki,  become  whitieh  all  over,  Theewta  have  a  beard  confmeti  to  the 
chin,  and  email  horns  witii  a  slight  spiral  twist  It  is  a  native  of  the  Western  Hinia- 
kyae,  northern  Afghanistan,  and  poasibly  of  Feisia;  it  is  al^  found  generally  in 
Ciishmere  and  on  the  Tibetan  side  of  the  Biinalayas.  Foeeil  remains  show  that  it 
\  one  of  the  oldest  types  of  goats. 

Oipra  xgagrwB^  is  chietly  remarkable  for  its  enormous  homa,  which  are  larger  pro- 
p>rtiona11y  than  in  tiny  other  ruminant  ttniiual;  they  apprr»ximate  the  triangular  in 
form,  tranHvt?nM!ly  rigid,  and  are  bent  biR'kward  as  in  the  domestic  varieties!,  bein^ 
Bcirai tar-like  in  shape  of  eur\'e,  and  having  no  spiral  twist,  Lar^e  horns  of  Qipm 
:rf/nfjruj*  meaj?nre  40  inches  along  the  curve,  hot  a  length  of  upward  of  521  iBche^,  with 
a  basal  girth  of  7  inches,  has  been  reeordeil.  It  stands  eotnewhat  higlier  than  any  of 
the  dumesticated  varieties  of  the  goat  {an  adnlt  male  stood  37  inches  at  the  withers), 
injui  which  it  further  differs  in  its  &hort  and  powerful  neck,  its  stouter  limbs,  and 
Blender  hody.  In  the  female  the  bonis  are  exceedingly  dimurutive  or  are  altogether 
wanting.  The  fur,  which  over  the  greater  part  of  the  body  is  short,  is  of  a  grayish 
brof\Ti  color,  with  a  black  line  running  along  the  entire  length  of  the  back,  while 
the  under  surface  of  the  neck  and  t!ie  beard,  which  is  present  in  both  sexes,  are  of  a 
br<:>wn  color.  In  the  winter  coat  the  iiair  on  the  nock  and  shonldcra  is  rather  longer 
than  elsewhere,  and  in  the  same  season,  in  the  coider  part  of  the  ammal's  Iiabitat,  a 
coat  of  woolly  fur  is  developed  beneath  the  hair. 


'There  is  evidence  tlmt  in  chissie  times  this  goat  was  widely  distribute*!  over  the 
Grecian  Archipelago,  although  in  Europe  it  hi  now  found  only  in  Crete,  the  isiaad 
of  Antemelo,  in  the  Cyclades,  and  perha{M3  also  iji  Guire  to  the  northeast  of  Euboea* 
Eastward  it  is  found  in  the  hills  and  mountains  of  Asia  Minor,  being  especially  c*om- 
mon  in  the  Taurus  range,  and  it  extends  thence  through  Persia  into  BalucliiKtan, 
Bind,  and  Afghanistan.  In  India  its  range  does  not  extend  l>eyond  the  western  j^ide 
of  6ind.  It  is  found  in  Sind  and  Baluchistan  in  hills  a  little  above  the  ^*a  level;  in 
the  mountams  of  Persia  it  ascenda  to  au  elevation  of  il,CMJO  feet  to  12,000  leet*— - 
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The  Angom  breed  of  goats  originated  in  the  vilayet  of  Angora,  in 
Asia  Minor,  but  it  is  not  known  when  this  was.  Some  have  ventured 
to  say  that  it  was  2,400  years  ago.  There  is  pretty  strong  evidence 
wliich  goes  to  show  that  they  were  a  distinctive  breed  when  Moses  was 
leading  the  Israelites  out  of  Egypt.  Goats'  hair  was  spun  by  the 
Israelites  for  curtains  and  other  puiposes  for  use  in  the  temple.^  In 
the  story  recorded  in  I  Samuel  (chapter  19)  of  the  artificxs  of  Michal  in 
deceiving  the  messengers  of  Saul  by  placing  an  image  in  the  bed  in 
place  of  David  and  giving  it  a  pillow  of  goats'  hair,  is  believed  by  Pen- 
nant to  refer  to  a  pillow  made  of  the  Angora  fleece. 

The  city  Angora,  or  Enguri,  the  capital  city  of  the  vilayet  of  Angora, 
is  the  ancient  Ancyra,  and  is  located  about  220  miles  south  by  south- 
east from  Constantinople.  Angora  was  the  seat  of  one  of  the  earliest 
Christian  churches,  and  was  probably  established  by  the  Apostle  Paul. 
The  province  is  mountainous  to  a  considerable  extent  and  furrowed  by 
deep  valleys.  It  is  about  2,900  feet  above  the  level  of  the  sea.  Of  the 
climate  Mr.  H.  A.  Cumberbatch,  British  consul  at  Angora  (1895),  and 
quoted  by  Schreiner,  says: 

The  climate  is  extreme.  In  the  months  of  January  and  February  the  thermometer 
will  mark  a  minimum  of  10®  F.  for  several  days  at  a  time,  reach  as  far  as  0°  F.,  whilst 
in  June  and  July  the  maximum  readings  of  85°  F.  are  maintained  day  after  day,  with 
little  or  no  rain.  The  country  is  covered  with  snow  in  the  w^inter,  rain  and  snow 
falling  frequently.  In  1894  the  total  rainfall  at  Angora  was  8.12  inches,  but  that  was 
an  exceptionally  dry  season.  For  the  first  six  months  of  1895  the  rainfall  was  10.10 
inches,  which  is  somewhat  above  the  average;  the  heaviest  rainfall  in  twenty-four 
hours  having  Ix^en  1.20  inches. 

It  was  here  that  this  famous  goat  reached  its  perfection — and  such 
a  state  of  perfection  as  has  not  yet  been  reached  by  the  goats  of  either 
the  Cape  of  Good  Hope  or  the  United  States.  That  the  altitude,  the 
soil,  or  the  climate,  or  all  of  them  together,  had  much  influence  in 
producing  this  fleece-bearing  goat  is  supported  by  strong  evidence. 
Dr.  John  Bachman  and  the  Encyclopaedia  Britannica  both  state  that 
the  fineness  of  the  hair  of  the  Angora  goat  may  perhaps  be  ascribed 
to  some  peculiarity  in  the  atmosphere,  ''for  it  is  remarkable  that  the 
cats,  dogs,  sheep,  and  other  animals  of  the  country  are  to  a  certain 
extent  affected  in  the  same  way  as  the  goats."    The  same  opinion  was 

^Take  ye  from  among  you  an  offering  unto  the  Lord:  whosoever  is  of  a  willing 
heart,  let  him  bring  it,  an  offering  of  the  Lord;  gold,  and  silver,  and  brass,  and  blue, 
and  purple,  and  scarlet,  and  fine  linen,  and  goats'  hair. — Kxodus  xxxv,  5,  6. 

And  every  man,  with  whom  was  found  blue,  and  purple,  and  scarlet,  and  fine 
linen,  and  goats'  hair,  and  red  skins  of  rams,  and  badgers'  skins,  brought  them. — 
Exodus  xxxv,  23. 

And  all  the  women  whoso  haart  stirred  them  up  in  wisdom  spun  goats'  liair. — 
Exodus  xxxv,  26. 

And  he  made  curtains  of  goats'  hair  for  the  tent  over  the  tabernacle:  eleven  curtains 
he  made  them.  The  len^h  of  one  curtain  was  thirty  cubits,  and  four  cubits  was  the 
breadth  of  one  curtain:  the  eleven  curtains  were  of  one  size. — Exodus  xxxvi,  14, 15. 


expressed  hj  Captain  Conolly,  quoted  by  Southey  (1848):  **It  is 
remarkable  that  whereTcr  these  goats  exist  the  cats  and  gixjyhounds 
have  long  silk}^  hair  ulso^thc  cat^  all  over  their  bodies,  the  grey- 
hounds chiefly  on  their  ears  and  taik. "  These  statements  lead  Schreiner 
to  the  conclusion  that  the  atmosphere  is  the  chief  factor.  Ho  says: 
"At  any  rate,  there  .seems  to  be  no  doubt  that  a  limited  and  compara- 
tively lyell-defined  region  around  the  town  of  Angora  possesses  in  a 
degree  unapproachcd  elsewhere  in  Asia  Minor,  and  probabl}''  in  the 
world,  those  conditions  favorable  to  the  development  of  the  soft,  silky, 
lustrous  white  mohair  goat,"  Too  much  credit  must  not  be  given  to 
the  atmosphere  of  Angora  in  the  production  of  mohair.  That  it  hag 
a  marked  intltienco  on  animals  anywhere  is  generally  accepted*  The 
experience  of  the  Angora  breeders  of  the  Cape  of  Good  Hope  and  the 
United  States  shows  that,  with  the  best  animals,  a  fleece  equal  to 
any  produced  by  Turkey  may  be  obtained.  There  are  other  and 
stronger  reasons  why  the  mohair  of  these  two  countries  is  not  equal 
to  that  of  Angora  province,  chief  among  which  is  the  adulteration  of 
the  blood.  Besides,  the  breeders  of  this  country  have  learned  that  the 
feed  of  the  animal  has  a  t*?lling  influence  on  the  quality  of  the  mohair 
in  the  same  way  that  it  has  a  pronounced  effect  upon  the  meat. 

Mn  Henry  O,  Binns,  who  had  about  twenty  years  of  experience 
with  these  goats  in  the  Wlayet  of  Angora,  says  the  pure  animals  were 
about  bred  out  in  1863.  The  reason  for  this  was  the  extensive  cross- 
ing with  the  common  Kurd  goat,  reference  to  which  has  already  been 
made*  As  early  as  1S39  there  ceased  to  be  a  demand  for  the  spun  yara 
of  Asia  Minor,  owing  to  the  fact  that  Europe  could  spin  the  yarn  at 
much  less  cost;  but  there  was  a  European  demand  for  the  raw  hair 
which  exceeded  the  supply.  This  condition  of  things  led  to  complica- 
tions and  a  mixture  of  breeds  from  which  the  mohair  world  has  not 
yet  recovered*  There  can  hardly  remain  a  doubt,  however,  that,  with 
the  recent  renewed  interest  in  the  industry,  and  with  the  intelligence 
that  the  breeders  will  bring  to  bear,  the  Angora  goat  industry  will 
floon  be  placed  on  the  highest  plane. 


h 


THEIR   HISTORY   IN   THE   UNITED   8TATF^. 

The  history  of  the  Angora  goat  in  the  United  States  has  been  marred 
by  the  carelessness  or  indifference  of  occasional  writers  for  the  press 
who  have  been  often  inaccumtc  as  to  dates  or  fact5,  and  also  by  others 
whose  interests  have  doubtless  led  them  into  oxaggemtions.  The  real 
facts  of  its  history  in  the  United  States,  however,  are  so  few  and  so 
simple  as  to  prompt  that  venerable  breeder,  William  51.  Landrimj,  to 
say  that  they  would  make  but  a  very  small  book* 

During  the  Administration  of  President  Polk,  the  Sultan  of  Turkey 
requested  of  him  that  he  recommend  some  one  who  would  experi- 
ment in  the  culture  of  cotton  in  Turkey*     Accordingly,  Dr.  James 
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B.  Davis,  of  Columbia,  S.  .C,  was  recommended,  and  he  received  the 
appointment.  The  work  done  by  Dr.  Davis  appeared  to  be  highly 
gratifying  to  the  Sultan,  and  so,  upon  his  return,  in  1849,  the  Sultan, 
desiring  to  reciprocate  the  courtesy  of  the  President,  presented  him 
with  nine  of  the  choicest  goats  in  his  dominion.  Col.  Richard  Peters, 
writing  in  1876,  says  of  these  animals:  *' These  doubtless  were  selected 
from  the  herds  of  Angora,  a  district  of  country  lying  among  the 
Taurus  Mountains,  which  traverse  Asiatic  Turkey,  and  which  derives 
its  name  from  its  principal  city,  situated  about  200  miles  east  of  Con- 
stantinople." It  does  not  seem,  therefore,  that  Dr.  Davis  encountered 
any  great  difficulty  in  securing  this  first  importation  of  Angora  goats 
into  this  country;  but  the  following  extract  from  the  Country  Grentle- 
man  of  1850,  somewhat  romantic  and  a  little  exciting,  was  signed  by 
one  Richard  Allen,  of  Tennessee.  The  article,  in  full,  shows  that  he 
was  probably  of  that  class  of  writei-s  of  history  whose  personal  interests 
were  to  be  subserved: 

It  may  not  be  out  of  place  in  this  connection  to  remark  that  great  credit  ia  dae  to 
Dr.  Davis,  of  Soath  Carolina,  for  the  enterprise  he  exhibited  in  the  introduction  of 
the  goat  to  this  country.  He  was  at  the  time  in  the  employ  of  the  TurkiBh  Gorern- 
ment,  at  a  salary  of  115,000,  engaged  in  experiments  upon  the  growing  of  cotton  in 
the  Sultan's  dominions.  He  went  out  upon  the  recommendation  of  President  Polk, 
to  whom  an  application  was  made  by  the  Turkish  Government  for  the  eervices  of 
Bome  comx)etent  Soathem  gentleman  familiar  with  cotton  culture.  While  there  he 
determined  to  procure  the  goat  from  its  native  wilds.  The  story  of  the  journey  would 
be  too  tedious  for  my  brief  letter,  and  I  will  merely  add  that,  with  an  expensive  outfit 
at  Constantinople,  a  perilous  journey  of  months,  and  the  loss  of  many  men  and  camels, 
he  succeeded  in  capturing  and  carrying  off  eleven  of  the  famous  animals,  whose  fleeces, 
in  the  shape  of  shawls,  are  so  highly  prized  and  coveted  by  the  ladies  of  all  civilized 
nations  and  for  which  prices  almost  startling  have  been  paid  by  the  wealthy. 

Such  a  tale  of  fortitude  and  determination,  added  to  the  information 
in  another  paragraph  in  the  same  letter  which  stated  that  the  entire 
yield  of  the  particular  flock  about  which  he  was  then  writing  had  been 
engaged  in  the  city  of  New  York  at  $8.50  per  pound,  from  which 
point  it  was  to  be  shipped  to  Paisley,  Scotland,  for  manufacture  into 
the  .shawls  mentioned  above,  no  doubt  assisted  in  the  sale  of  goats  at 
$1,000  each. 

In  1863,  Hon.  George  A.  Porter,  of  Baltimore,  himself  a  breeder 
of  Angoras,  wrote  to  Mr.  Diehl  that,  while  occupying  the  post  of 
United  Stated  consul  at  Constantinople,  he  *'procui*ed  and  shipped  for 
Dr.  Davis  the  first  of  these  goats  that  were  ever  brought  to  this  coun- 
try." Just  how  much  Mr.  Porter  was  acting  upon  the  courtesy  of  the 
Sultan  it  is  difficult  to  ascertain. 

Of  the  nine  Angoras  imported  by  Dr.  Davis,  seven  were  does  and 
two  were  bucks.  Besides  these,  according  to  Colonel  Peters,  there 
came  in  the  same  lot  one  purebred  Tibet  doe,  sevei-al  head  of  crosses 
between  the  Angora  and  Tibet  goats,  and  quite  a  number  of  grade 
does  bred  f  mm  the  common  short-haired  ewes  of  the  country  and  his 
Angora  bucks.    Plate  LII  shows  a  pair  of  the  Angoras  imported  by  Dr. 
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D«vL*.  The  first  is  a  buck,  weighing  155  pounds  and  rnrryinis:  a  fl«?«'ce 
of  7  poniids;  tho  i>t.*cQud  h  a  doti,  weighing  1<J*J  pouiuk,  carrying  a 
fleoce  of  ^i  pounds.  These  pictures  appeared  jn  the  Counto^  Gentle- 
man iu  18->(i  tuiil  were  furnished  that  paper  by  Col.  Rit^hard  Peterg, 
who  was  at  that  time  the  owner  of  the  goats,  I>i\  Davis,  not  Ijeion^ 
jEajniKar  with  goats,  thought  these  were  the  famous  Cashmere  goats 
whit*h  fiu'nishcd  the  fiber  fur  the  costly  CJu^hmere  shawl,  and  they 
were  called  Caiihmere  g<r>ats  for  many  yeai'j^  after  their  introductiou 
into  the  United  States.  The  rei-ords  show  that  as  late  as  1801  Mr. 
AVilliani  iL  Landnun.thc  veteran  breeder  of  Angoras,  vfns  awarded  a 
silver  goblet  and  ^i^5  iu  cash  for  the  introduction  of  the  first  Cash- 
meres [Angoras]  into  California.  Hon.  Israel  S.  Diehl^  writing  on 
''The  Goat"  iu  the  Annual  Report  of  this  Department  for  1863,  gives 
descriptions  of  different  varieties  of  Angoras  in  Asia  Minor,  among 
which  was  one  variety  which  might  very  easily  be  imstukeu  for  the 
Cashmere.     He  say»: 

Tlierf*  id  aliso  a  necoiid  or  other  variety  of  Angora,  or  sliawl,  gcwit  ht^irles!  thope  gen- 
erally descrilK^d.  This  goat  has  aa  unchanging  outer  cover  of  long,  coarse  hair, 
laetweeu  the  r*x»ts  of  which  cH>iive^  in  wioter  an  nndercuat  of  downy  wool  tliat  ie 
naturally  thrown  off  in  s«pnng  or  is  cjirefnlly  combed  out  fi>r  Uic.  A  leniarkably  fine 
Bpetie^  of  tliiH  breed  e^ciBti?  thronghont  the  area  to  which  thp  white-haired  grtut  is 
limited,  and  Pimilar  breeds  prevail  all  over  the  highlands  of  Turkish  and  Persian 
Arrnenta,  Koorrlistanj  and  jit  Kimjan;  ajid,  alth^imgh  some  flocks  \neld  liner  f1c?e*'OS 
tha&  others,  rt  i^  cmlled  tlie  aanie  wool  or  under  down  as  tiio  wot>l  of  Cafihmere  and 
Tibet,  aodaampli^ti  ^.4  the  wool  of  the  Tiljetsm  and  the  doahkvwof  >led  goat  of  the 
banks  ol  the  Euxiuo  idiow  them  to' be  but  varieties  of  the  same  epeciea. 

This  gfiat  is  of  i\  larger  pize  tlian  those  of  the  more  foathern  Turki^ih  provfneea  and 
its  w<x»l  finer,  and  Is  the  variety  probably  intrtKluced  by  Dr.  Davis  from  Asia  Minor 
80  the  Canhmere,  ajid  now  erroneoissly  eo  filled  throughout  the  eoantry^  aa  all  tbi 
importatiotifl  of  this  et>uiitry^  as  iar  sm  W9  ciLn  Icaru,  wcro  shippetl  from  portH  on  tba-! 
Meditermnenn  nr  Cont?tantixiopler  eeveml  tbousund  miles  frrun  Cashmere  or  Tibet» 
throQgb  inhospitable  and  almost  mitmvekid  countrira  for  Europeaae,  which  go«a  &ir 
to  prove  the  so-ciille<l  **  Cashmere  goiit"  to  l>e  the  Angora. 

Mr,  Diehl,  in  the  same  artiele  mentioned  above,  deserihes  the  Cash- 
mei'e  goat*  The  difference  between  it  and  the  xVngora  of  our  countrj 
will  be  seen  to  Im»  distinet.  The  similarity  of  the  varietv^  of  Angers 
desuiriVied  above  and  the  Cashmere  is  marked,  ejspec'ially  in  respect 
the  downy  undercoat.     Hi^  desRTription  of  the  Cashmere  is  a»  foUo 

This  variety  of  the  wool-l^earing  or  .^hawl  goat,  a«  it  is  often  Galled^  is  itpread  o- 
Tibet^  Northern  India^  and  the  regions  to  the  e^ist  otf  the  Caspian  Sea.  It  la  mme* 
what  smaller  than  the  common  and  Angora  goat.  It  has  stmijt,'ht,  rotind,  pointed 
honii?,  pendent  ean^;  is  covercil  with  straight  and  falling  long,  fine,  flat,  t^ilky  hair, 
with  an  undercoat  in  winter  of  a  delicate  greenish  wool,  of  but  2  to  3  ounces 
each,  whieii  hLtter  aU>ne  eonftitutc^  the  fabric  from  which  the  celebrated  shawls  are 
made.  Ten  goats  furnish  only  enough  for  a  shawl  1 J  yanls  square;  but  this  is  often 
found  differing  both  in  color  and  the  quality  of  tiie  wool,  or  rather  the  fine  hair,  of 
which  the  fleece  is  composed.  The  princifial  iwiints  in  the  most  approve«l  lireedsar* 
I^Tge  ears,  the  Funbs  .fllendcr  and  cleiinly  formed,  tlio  boms  not  spirally  twisted,  and, 
ibQve  alli  the  tleece  being  long,  straight^  tleeey,  and  white. 
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This  soft  undercoat  of  the  Cashmere  is  known  as  "pashnm,"  and  is 
the  product  from  which  the  famous  Cashmere  shawl  was  made.  Mr. 
Williaui  M.  Landrum,  who  was  probably  the  first  in  this  country  to 
discover  that  our  so-called  Cashmere  goat  was  the  Angora  instead, 
through  investigations  made  about  1861,  also  states  that  there  is  a 
diflferencc  between  the  Cashmere  shawl  and  the  Paisley  shawl.  These 
are  often  referred  to  as  being  the  same  shawl.  While  the  filling  of 
both  shawls  was  of  pashum,  the  chain  of  the  latter  was  made  from  the 
kid  fleece  of  the  Angora.  Pashiun  is  combed  out  in  the  spring,  and 
is  worth,  when  cleaned,  in  the  country  where  it  is  produced,  from 
Jl.50  to  $2  per  pound.  A  writer  in  the  Penny  Magazine  (London)  in 
1838  says: 

The  wool  is  first  combed  from  the  animal  in  the  momitains  of  Tibet,  where  it  is 
sold  for  nearly  5  shillings  a  pound.  It  is  packed  in  baskets  and  sent  to  Cashmer^ 
whore  it  pays  a  duty  on  entry.  It  is  there  bleached  with  rice  flour,  spun  into 
threads,  and  taken  to  the  bazaar,  where  another  tax  is  paid  upon  it.  The  thread  ft 
then  dyed,  the  shawl  is  woven,  and  the  border  sewed  on. 

So  much  for  the  Cashmere  goat. 

The  first  (or  Davis)  importation  of  Angoras  was  frequently  exhibited 
at  fairs,  and  always  attracted  much  attention.  The  reports  made  by 
the  officials  of  fair  associations  were  always  favorable,  sometimes  flat- 
tering, and  as  is  known,  after  years  of  experience,  not  always  correct. 
The  United  States  Agricultural  Society,  which  held  an  exhibition  in 
Philadelphia  in  1856,  awarded  to  Col.  Richard  Peters,  who  was  then 
the  owner  of  the  Davis  goats,  $100  as  a  special  reward.  The  following 
report  was  made  upon  the  animals: 

They  have  become  known  as  Cashmere  goats  from  the  pure  white  color  and  fine- 
ness of  their  fleeces,  and  their  undoubted  Eastern  origin.  The  fleeces  from  the  bucks 
weigh  from  6  to  7  pounds,  those  from  the  ewes  from  3  to  4  j^ounds.  The  flesh  of  the 
crosses  is  superior  to  most  mutton,  tender  and  delicious,  making  them  a  desirable 
acquisition  to  our  food-producing  animals. 

The  ease  with  which  they  are  kept,  living  as  they  do  on  weeds,  briers,  browse,  and 
other  coarse  herbage,  fits  them  for  many  portions  of  our  country  where  sheep  can 
not  be  sustained  to  advantage,  while  their  ability  and  disposition  to  defend  them- 
selves against  dogs  evidence  a  value  peculiar  to  this  race.  They  are  free  from  all  dis- 
eases to  which  sheep  are  liable,  hardy  and  prolific,  and  experience  haa  proven  that 
they  readily  adapt,  themselves  to  all  portions  of  the  Unite<l  States.  The  bucks  breed 
readily  with  the  common  goats,  the  second  cross  yielding  a  fleece  of  practical  utility, 
whilst  the  fourth  is  but  little  inferior  to  that  of  the  pure  breed. 

A  flock  of  valuable  wool-bearing  goats  can  be  raised  in  a  few  years  by  using  grade 
bucks. 

The  following  extract  is  from  a  report  of  the  special  committee 
appointed  by  the  American  Institute  at  its  exhibition  in  New  York 
City  in  1855: 

They  have  examined  with  much  interest  the  fleece  submitted  to  them,  and  as  well 
from  their  own  observations  as  from  the  results  of  a  microscopic  examination  made 


Fig.  2.— Princess  Monterey,  Ten  Months  Old.    Fleece,  41  Pounds, 

(.J^tMih»t;rii|jli  fHriil>lirii'li  by  t\  I*.  Huiloy  i\;  Sun?-  rinuimiiy,  Siiti  ,hi*»(\  r*il.t 


Fig.  1.— Angora  Buck.    iDavjs  Importation,  1849.) 
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ftnd  certified  to  by  several  Jientlemen  of  ecientific  eminence  well  Itnown  tothem^thej*- 
are  convinced  that  the  filler  of  these  fleccea  is  iilenticid  in  chnrat'ter,  ami  fnlly  equal 
in  value,  to  that  frora  which  the  highly  prized  Ciishnien^  aliawls  were  made.  The 
fleeces  on  exhibition,  and  now  under  exominatiuij,  amount  to  from  4  to  8  potuidB' 
each. 

The  enterpriee  exhibited  hy  the  introduction  of  these  aniroulH  \nU*  this  country^ 
and  their  propagation  can  not  be  too  highly  regarded. 

Firet  These  animals  are  long  lived,  guch  being  the  case  with  the  whole  oroat  race- 

Becond.  They  are  prolific,  breeding  at  the  age  of  1  year,  with  a  perio<l  of  crcstatioii 
of  ahnut  five  months^,  and  yielding  twinn  almost  universally  after  the  firet  birth. 

Third.  They  are  hardy,  exf>crieiii!e  having  ahown  that  they  will  thrivu  well  in  our 
climate  from  Georgia  to  New  England,  and  that  they  require  coar&e  and  cheap  food — 
Bs  the  inferior  graaae^*,  briers,  buehea,  ete. — such  us  id  refused  by  other  grazing, 
animals. 

Fourth,  They  produce  a  fleece  of  from  4  to  8  pounds,  valued  at  from  $6  to  $8  per 
pound  in  France,  or  F^aley,  Scotland,  for  the  manufacture  of  tboi?e  high-pri<>ed 
ehawla.  These  fleeeea  can  l>o  pnaduced,  when  the  animabi  become  immerous,  at  a. 
le«»  coat  tlian  the  common  eheep^s  wool  and  far  superior  to  it. 

Another  fact  of  great  practical  value  to  our  agricultural  interests  is  the  facility  with, 
which  the  Cashmere  goats  breed  with  the  common  goata  of  our  oiuntry. 

From  these  and  other  con  side  rations,  of  the  correctness  of  which  your  committee- 
have  entire  confidence,  it  will  be  obvious  that  every  tijcouragement  shotild  be  tihowiL 
this  new  ej^terx>ri9e— a  bold  aiid  judicious  uiovement. 

B,  P.  JOHXSOX. 

Charles  J.  Goodrich. 
James*  J.  Mapeu. 

A  eommittf^p  for  the  Now  York  State  fair,  held  in  New  York  Cit}'^ 
in  1854,  reported  as  follows: 

The  underFigned  can  not  avoid  the  conclusion  that  in  the  goata  imjiorted,  and 
whose  dei4cendant8  have  been  the  subjects  of  this  examination^  we  have  the  first- 
known  ppecimens  of  that  valuable  race  of  animals  from  who4»e  hairy  fleece  the  cele- 
brate<l  shawls  are  manufactured  known  in  commerce  by  the  inappropriate  name  of 
*'red  camel's  hair.^'  As  the  lieecc  does  not  appear  to  have  deteriorated  in  the  com- 
paratively warm  cUtHate  of  South  Carolina,  the  distinctive  character  of  the  race  is? 
hani  to  be  ohlit^ratet!,  while  in  the  northern  region  of  the  United  State«  this  char- 
acter can  not  well  fail  to  he  i>ennaneut.  Viewed  in  thijd  liglit,  the  intrixiuctinn  of 
this  anhnal  promises  to  be  of  more  value  to  the  agriculture  of  the  United  States  than. 
that  of  alniuet  any  other  aiiimaL 

James  Renwick. 

Joseph  R.  Chilton. 

W.  H.  Ellet. 

Many  other  similar  reports  were  made  ]>y  committees  of  fair  asso- 
ciations about  that  time,  but  those  quoted  serve  to  show  how  favorably 
goatd  were  regarded.  It  should  be  stated  here,  however,  that  thero 
are  m  these  repoiis  many  erroneous  statements*  For  instance,  the 
goat  is  not  the  Cashmere;  they  drop  twins  oeeaaionally  only,  and  their 
fleece  never  did  bring  as  high  as  $6  to  i^  a  pound. 

All  of  the  Davis  iuiportiition  of  purebred  Angoras  were  purehj»j^ed 
in  1853  by  Coh  Richard  Peters,  of  Atluuta,  Ou.,  with  the  exceptioa 
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of  one  owned  by  Col.  Wade  Hampton,  of  South  Carolina;  one  sold  by 
Dr.  Davis  to  Mr.  Davenport,  of  Virginia,  and  one  to  Mr.  Osborne,  of 
New  York.  Colonel  Peters  later  imported  others  from  Asia  Minor, 
which  did  not  prove  to  be  very  eatisfactory,  as  they  were  gummy. 
The  Savannah  Republican  in  April,  1860,  said  that  Colonel  Peters  was 
selling  his  goats  at  very  high  prices,  having  received  $1,500  for  one 
buck;  that  the  president  of  an  Illinois  fair  was  so  pleased  with  one  of 
the  bucks  on  exhibiton  there  that  he  offered  Colonel  Peters  ''the 
weight  of  the  buck  in  silver  for  it."  Colonel  Peters  is  looked  upon 
as  the  real  founder  of  the  Angora  goat  industry  in  the  country. 
Although  Dr.  Davis  had  crossed  the  Angoras  with  common  goats  to 
some  extent,  it  was  Colonel  Peters  who  demonstrated  the  possibility 
of  erecting  an  excellent  fleece-bearing  flock  by  judicious  crossing  witJi 
common  goats.  Other  importers  were  Hon.  W.  H.  Stiles  (1860),  8 
head;  Diehl  &  Brown  (1869),  of  Ohio,  of  135  head;  Price  Maurice,  of 
Australia,  who  imported  1  buck  and  2  does  for  his  sons,  who  were 
settled  at  Fort  Clark,  Tex.;  John  S.  Harris  (1876),  then  of  California, 
now  of  Oakley,  Idaho;  C.  W.  Chener}*  (1^67),  of  Massachusetts.  A. 
Euty chides  (1869?),  a  native  of  the  province  of  Angoi-a,  brought  over 
a  flock  numbering  176  and  made  a  vigorous  effort  to  bring  them  more 
largely  to  the  notice  of  the  American  public.  After  several  years  of 
doubtful  success  he  returned  to  the  Old  World  to  engage  in  fanning 
in  Thessaly. 

John  S.  Harris  says  that,  with  the  exception  of  Hon.  Israel  S.  Diehl, 
he  is  the  only  man  who  ever  went  into  the  province  of  Angora  for  the 
mohair  goat;  other  goats  that  were  imported  came  through  agents. 

These  arc  about  all  of  the  earlier  importations  from  Asia  Minor.  Of 
recent  years  some  excellent  individuals  have  been  brought  from  Cape 
Colony.  Turkey  has  since  1881  prohibited  the  exportation  of  Angoras, 
and  Cape  Colony,  observing  with  jealous  eye  the  rapid  progress  now 
being  made  in  the  United  States,  has  placed  an  export  duty  upon 
Angoras  of  £100  ($486.65).  W.  Hammond  Tooke,  writing  of  the 
mohair  industry  of  Cape  Colony  in  the  Agricultural  Journal  of  the 
Cape  of  Good  Hope,  says  they  have  nothing  to  fear  from  Turkey  or 
Austnilia,  but  that  the  United  States  gives  them  more  concern,  as  the 
breeding  of  Angoras  for  mohair  is  no  longer  considered  an  experiment 
in  the  United  States. 

Previous  to  the  outbreak  of  the  civil  war  there  were  many  fair- 
h^ized  flocks  in  the  South  and  Southwest.  There  were  smaller  flocks 
in  many  of  the  Northern  and  Western  States.  Mr.  Diehl,  in  1863, 
mentions  flocks  containing  from  300  to  1,200  and  more  in  Atlanta,  Gra. ; 
Gallatin   and   Nashville,  Tenn.;   Kussellville,    Fmnkfort,   Paris,  and 
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Geor^town,  Ky.;  Greenville,  Lebanon,  Montgomery,  atid  Bucyrus, 
Ohio;  Green  County,  Ind.;  Chioag^o,  Decatur,  and  Evanston,  111.;  St. 
I#ouis,  Alaramee,  and  Fayettej  Mo. ;  Baltimore,  Md» ;  Leavenworth, 
E[ans. ;  Brownsville,  Pittsburg,  Washington,  and  Philadelphia,  Pa.; 
New  York  City,  N.Y. ;  Boston  and  Belmont,  Ma8s. ;  AiLstin,  Tex.;  and 
in  the  Statea  of  Iowa,  Michigan,  Minnesota,  California,  and  in  other 
locjilities.  So  it  will  l)e  observed  that  they  were  so  distributed  as  to 
test  in  a  moat  exeellent  manner  the  several  phases  of  our  climate  upon 
them.  On  account  of  the  civil  war,  however,  Kttle  or  no  progress  was 
made  io  the  South,  where  the  largest  herdt^  were  located  and  where 
most  interest  was  maua'ested,  until  about  1866-  Soon  after  the  close 
of  the  war  they  spread  out  into  the  West,  principally  into  Texas  and 
California,  where  the  natunil  condititins  were  most  favorable,  and 
where  they  have,  quite  unknown  to  the  public,  increased  wonderfully 
in  numbers  and,  in  the  light  of  recent  events,  in  importance  also. 

In  the  spring  of  1861  Colonel  Peters  sold  two  16-months-old  bucks 
to  William  M.  Landrum,  of  San  Joaquin  County,  CaL  They  wore 
sent  from  Atlanta  to  St.  Louis  by  express;  thence  by  steamer  to 
Fort  Leavenworth,  and  thence  on  foot  to  California  with  a  wagon 
train.  They  subf^istcd  on  the  journey  by  browssing  on  what  other  ani- 
mals rejected,  and  arrived  at  their  destination  uninjured  and  in  good 
condition*  Mr.  Landriun  exhibited  them  at  the  State  fair  the  same 
year,  being  awarded  a  silver  goblet  and  $25  in  cash.  One  of  the  gcmts, 
after  siring  about  thirty  kidR,  died  of  snake  bite;  the  other  one,  famous 
oo  the  Pacific  coast  under  the  name  of  '* Billy  Atlanta,"  lived  to  be  10 
years  old,  and  then  wa«  accidentally  killed.  He  had  sired  about  two 
thousand  kids.  This  buck  won  the  sweepstakes  priise  over  all  compet- 
itors at  every  State  fair  down  to  bis  death;  and  Colonel  Peters  stated 
in  187(>  that  his  numerous  descendants  were  Blattered  all  along  the 
Pacific  coast,  and  that  '^hLs  blood  courses  in  the  veins  of  over  one-half 
the  Angora  flocks  in  that  part  of  the  Union,  estinuited  to  approximate 
70,01M:t-'  Colonel  Peters  further  stated  'Hhat  about  one-third  of  the 
purebreds  introduced  into  California  were  contributed  from  the  first 
and  original  (Davis)  importation  of  1841>^  and  that  their  blood  is  pres- 
ent in  probably  two-tbirdsor  three-fourths  of  the  Angora  stock  on  the 
Facility  coast." 

Mr.  Landrum  was  in  C^alifomia  from  18d0  to  1883,  after  which  time 
he  went  to  Texe^.  He  is  now  at  I^guua,  Uvalde  County,  Tex.,  and, 
with  his  sons,  is  still  int<?rested  in  the  Angora  goat  iiidu.^tiy.  The 
Chenery  importation  was  shipped  by  the  British  consul  in  Angora  to 
Constantinople,  where  they  were  sorted  by  Mr.  John  K.  Thompson  and 
the  Ameritjan  consul,  and  shipj>ed  by  a  sailing  vessel  ti3  Boston. 

Ten  head  of  the  Cheney ry  importation  were  taken  to  California  and 
disposed  of  as  follows:  A  pair  to  C.  P.  Bailey,  San  Jose,  at  $5(X)each; 
a  pair  to  Thomas  Butterfield  &  Son,  WatsonviUe;  a  pair  to  William 
M.  Landrum,  San  Joaquin  Ck>unty;  a  pair  to  Mr.  Pierson,  Santa  Cruz; 
and  a  pair  to  Flint  &  Sargent,  Monterey  County,     This  lot  waa  the 
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beginning  of  the  breeding  of  thoroughbred  Angoras  in  California. 
Prior  to  this  but  two  Angora  bucks  had  been  taken  into  the  State — 
the  two  which  were  sent  by  Peters  to  Landrum. 

The  Diehl  and  Brown  importation  was  first  taken  to  Ohio;  and 
afterwards  the  entire  lot,  it  is  believed,  was  taken  to  California,  where 
the  goats  were  widely  disseminated  through  the  State,  some  of  them 
bringing  as  much  as  $200  a  head. 

In  1876  William  Hall  bought  of  Butterfield  &  Son  their  entire  flock 
of  150  goats  for  about  $17,000.  The  same  year  John  S.  Harris  joined 
Hall  as  a  partner,  and  the  following  year  went  to  Turkey  and  purchased 
ten  does  and  two  bucks.  These  also  went  to  California.  It  is  said 
that  the  blood  of  this  importation  was  felt  beneficially  in  every  good 
flock  in  the  State. 

In  1893  C.  P.  Bailey  imported  from  South  Africa  two  bucks.  Pasha 
(see  PI.  LVIU)  was  one  of  these,  and  his  get  has  been  sent  to  nearly 
every  State  in  the  Union.  In  1899  Mr.  Bailey  imported  another  buck 
from  Cape  Town.  This  animal  is  the  last  importation  into  the  United 
States. 

The  statement  has  already  been  made  that  the  first  goats  taken  to 
California  were  purchased  of  Colonel  Peters  by  Mr.  Landrum.  In 
1872  Mr.  Landrum  purchased  all  the  goats  under  8  years  of  age  which 
Colonel  Peters  then  owned  and  took  them  to  California. 

Mr.  Julius  Weyand,  secretary  of  the  Angora  Goat  Breeders'  Asso- 
ciation of  California,  in  a  report  to  that  organization  in  1891,  gives  a 
brief  review  of  the  industry  in  that  State.  He  says  that  in  1885  there 
were  about  100,000  Angora  goats  in  California,  but  between  that  date 
and  1889,  owing  to  the  admission  into  the  United  States  of  mohair  as 
carpet  wool,  and  thus  paying  but  2i  cents  duty  per  pound,  the  number 
decreased  to  55,000.  Mr.  C.  P.  Bailey  is  authority  for  the  statement 
that  practically  all  the  goats  in  California  are  of  the  Angora  breed. 

Large  flocks  of  Angoras  have  been  sent  from  California  and  Texas 
into  Nevada,  Oregon,  and  Washington,  where  they  have  been  divided 
into  smaller  flocks  and  become  the  property  of  many  different  farmers. 
Texas  has  also  sent  many  over  into  New  Mexico. 

Although  the  foregoing  facta  show  that  the  Angora  goats  have  been 
slow  in  gaining  a  standing  among  the  industries  of  the  countrj',  it  can 
hardly  be  doubted  that  there  are  now  in  motion  such  energies  a^  will 
place  the  industry  upon  a  rational  basis.  It  is  believed  that  the  Angora 
industry  is  already  emerging  from  the  chaos  which  has  enveloped  it 
for  fifty  years  past,  and  that  it  will  soon  be  as  firmly  established  as 
any  other  stock  interest  in  the  United  States.  A  recent  issue  of  Wool 
Markets  and  Sheep  says: 

After  careful  review  of  the  situation,  past  and  present,  the  Angora  goat  industry  o' 
this  country  we  clearly  conceive  is  destined  to  l>e  one  of  very  great  importance  in  our 
agricultural  economy.  Our  broad  acres  and  diversified  geological  and  climatic  con- 
ditions give  ample  scope  and  abundant  suitable  conditions  for  the  carrying  on  of  the 
business  to  a  large  extent  and  profitable  istiue. 
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DESCRIFTTON   OF   THE   ANGORA   GOAT. 

Mr.  Israel  S.  Diehl,  bcariog  a  coRimis.sion  from  tho  Commissioner 
of  Agriculture,  visited  the  province  of  Anfjoni  in  18G7  t^  inveatigate 
the  mohair  industry.  Hero,  where  there  were  once  in  operation  1,700 
to  1,800  looms  working  up  the  mohair  fleeceSj  ho  found  but  a  few  hun- 
dred remaining,  struggling  hopelessly  against  the  fabil  competition  of 
European  machinery^  and  the  aggressive  policy  of  the  European  Gov- 
ernments. Tho  fleeces  were  exported  to  Europe  for  fabrioation,  thus 
rendering  Turkey  tributary  to  the  monopoly  then  existing  in  this 
industrj'  in  Europe*  The  European  demand  for  the  raw  material  was 
80  great  and  tho  facilities  to  fabrieat<i  it  so  iimch  better  and  cheaper 
that  Tui-key  was  compelled  to  export  tho  raw  mohair.     In  order  to 

I  meet  the  demands  for  manufactured  mohair  tho  Turkish  growers,  • 
without  wise  foresight,  began  the  practice  of  crossing  the  Angora 
upon  the  common  Kurd  goat  of  that  countiy.  The  inevitable  result 
of  such  a  policy  was  to  bring  about  U)  a  large  extent  tho  conditions 
which  have  obtained  in  tho  United  States,  namely,  a  breed  of  Angoras 
of  uncortaiii  purity.  This  fact,  coupled  with  tho  belief  that  proper 
care  was  not  exercised  in  selecting  tho  animals  exported  to  this  coun- 
try and  that  they  have  been  carelessly  bred  here,  has  led  some  excel- 
lent judges  of  Angoras  to  express  the  belief  that  there  arc  really  no 
purebred  Angoras  in  tho  United  States. 

These  conditions  have  produced  various  types  of  Angoi-us,  even  in 
Asia  Minor,  and  a  minute  description  of  one  would  not  apply  to  all. 
Some  strains^  have  fox-liko  ears,  whUe  others  and  generally  preferred 
ones  have  long  pendent  ears.  In  this  country  ctire  must  always  bo 
exercised  to  cull  the  ofi'colored  kids  out  of  the  flock.     These  may  be 

I  the  result  of  atavism,  where  a  cross  was  made  upon  a  common  goat 
either  red  or  l>lack;  but  it  is  reported  l>y  somo  that  difl^orcnt  colors  are 
found  in  Uic  province  of  Angora  among  what  were  supposed  to  be 
purebred  animals.  Mr.  Gustav  A.  Ilocrle,  one  tinie  corresponding 
eecretary  of  the  American  Mohair  Growers^  dissociation,  and  an  author- 
ity of  note  on  Angora  goats,  mentions  having  yellow  and  red  goats  in 
his  own  herd,  and  said  that  **soFne  of  tho  kids  became  quite  a  variety 
ehow.'' 

Mr,  S.  C-  Cronwright  Schreiner,  of  Capo  Colony,  in  hLs  excelleDt 
work  on  *'Thc  Angom  Goat,"  has  compiled  the  descriptions  of  almost 
all  writers  on  Atigora  goats.  Ho  quotes  Mn  Henry  O.  Binns,  who 
spent  twenty  years  in  tho  mohair  districts  of  Asia  Minor  l»etwoen  1861 

;^and  1SS6,  and  who  studied  them  during  that  time,  as  follows: 

The  pure  Angora  iii  his  prime  is  about  the  fizo  of  a  five-months-old  Cape  [Cape  of 
Goo<l  Hope]  kid,  with  small  ttiin  honi5,  wooled  all  over  the  Ixxly,  tlieir  hair  ftlmost 
covering  the  eyes;  exceedingly  delicate,  and  so  mibject  to  disease  that  no  one  cared 
to  keep  hhn.  What  is  tu-day  called  the  purebroil  Atigora  id  like  the  English  thor- 
onghbretl  horae — the  result  of  crosaiiig  and  recroaaiDg  until  body,  class,  jioints,  etc,, 
have  attained  to  what  in  generally  uoubidered  that  the  thoroughbred  Angora  ought 
to  be. 
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Mr.  Schreiner's  opinion  of  what  a  purebred  Angora  is,  given  on 

page  58  of  his  book,  is  as  follows: 

I  think  it  is  certain  that  the  original  purebred  white  mohair  goat  was  a  small,  very 
refined,  delicate  animal,  of  great  beauty,  clipping  at  twelve-months'  growth  of  fleece 
about  from  2  to  4  pounds  (according  to  ago  and  sex — kids  considerably  leas)  of 
dazzling  white,  fine,  soft,  silky,  very  lustrous  mohair,  curling  in  ringlets  from  10  to  18 
inches  long,  with  merely  the  minimum  of  oil  in  its  fieece  requisite  to  the  growth  of 
hair  of  the  highest  excellence,  so  small  in  amount  as  to  be  inappreciable  to  the 
unskilled  obsen^er.  It  was  perfectly  clothed  in  every  part;  it  had  short,  silky,  curly 
hair  about  the  face  and  down  the  lower  parts  of  the  legs  to  the  hoofs;  a  soft,  silky, 
curly  **kuif"  (tuft  on  the  forehead),  and  small,  thin,  light-colored  horns.  The  ewe 
was  of  course  smaller  and  finer  than  the  ram,  and  had  only  one  kid  at  a  birth  (of 
this  there  is  abundant  evidence). 

Although  Mr.  Schreiner  thinks  the  Davis  importation  to  this  country 
'  was  among  the  best  bred  goats  that  ever  left  Turkey,  it  will  be  noticed 
from  the  pictures  of  two  of  them  shown  herein  (see  PI.  LII,  p.  000), 
which  were  said  by  Colonel  Peters  to  be  excellent,  that  the  mohair 
does  not  extend  *'down  the  lower  parts  of  the  legs  to  the  hoofs.''  It 
is  doubtful  if  any  such  Angoras  may  be  found  existing  at  this  time, 
however  probable  they  might  have  been  in  their  original  purity. 

The  following  is  quoted  from  Dr.  John  Bachman,*  of  Charleston, 
S.  C,  who  was  appointed  by  the  Southern  Central  Agricultural 
Association  of  Georgia  to  report  on  the  Angoras  belonging  to  Colonel 
Peters,  of  Atlanta: 

The  Angora  goat,  more  especially  the  varieties  it  has  produced,  is  described  by 
Hasselquist  (1722-1752),  Buffon  (1707-1788),  Pennant  (1726-1798),  and  others  as  in 
general  of  a  beautiful  milk-white  color,  with  short  legs,  and  black,  spreading,  spirally 
twisted  horns.  The  hair  on  the  whole  body  is  disposed  in  long  pendent  spiral  ringlets; 
its  ears  are  pendulous,  and  the  horns  of  the  female,  instead  of  divaricating  as  in  the 
male,  turn  backward,  and  are  much  shorter  in  proportion. 

Mr.  DiehP  (1863),  adopting  to  some  extent  the  same  language  as 
Dr.  Bachman  used,  describes  the  Angora  as  follows: 

The  Angora  goat,  and  more  especially  the  varieties  it  h&:  produced,  are  probably 
the  most  valuable  of  all  the  goat  family,  and  have  been  ably  described  by  Naturalists 
Buffon,  Pennant,  Hasselquist,  and  travelers  as  good-sized  animals,  generally  of  a 
beautiful  milk-white  color,  with  short  legs  and  wide-spreading,  spirally-twisted 
horns.  The  wool  is  described  as  a  verj'  beautiful  curled  or  wavy  hair  of  silvery 
whiteness,  with  a  fine  downy  wool  at  its  base,  and  this  hair  is  disposed  in  long, 
pendent,  spiral  ringlets  on  the  whole  body.  The  horns  of  the  female,  instead  of 
spreading,  as  in  the  male,  turn  backward,  and  are  much  shorter  in  proportion. 
Those  of  the  male  are  long,  spirally  twisted,  but  the  size  and  direction  are  very 
different  from  the  common  goat,  being  generally  extended  from  15  to  30  inches  in 
height  on  each  side  of  the  head,  while  those  of  the  female  are  near  the  ears.  The 
hair,  or  wool,  often  sweeps  to  the  ground,  and  is  usually  from  5  to  12  inches  long, 
especially  in  the  older  bucks,  but  then  not  so  fine. 

This  brief  description,  he  said,  applied  to  all  the  Angoras  which  he 
saw  in  western  Asia,  Europe,  and  in  this  country,  which  amounted  to 

'  ** Report  on  Asiatic  Goats,"  United  States  Agricultural  Report,  1867,  p.  68. 
* "  The  Goat,"  United  States  Agricultural  Report,  1863,  p.  222. 
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pral  thousands,  except  as  to  a  difference  in  ears,  for,  while  some  had 
^pendeut  ears,  others  which  he  examined  had  ears  exceedingly  small 
f  and  short 

Mr.  Diehl  also  mentions  a  varietj  of  this  gotit  in  Angora  which  was 
[hornless.  There  is  reason  to  believe  that  an  intelligent  {^ystem  of 
j  breeding  would  prcxlnce  such  result  Such  an  end  has  been  attained 
[-with  tnxttle  and  is  entirely"  fe?ifiible  with  goat^. 

In  tJiis  rojuipction.  interest  will  be  manifested  in  a  note  from  Col. 
j  William  L.  Bkick,  of  Fort  McKavett,  Tl*x.,  who  says  he  has  an  inter- 
est in  u  floi'k  of  hornless  Angoi*a8  in  Iowa.     He  says  that  there  ii  no 
[doubt  that  it  is  a  *' distinct  breed*''     His  experiment  thti  first  season 
twaa  seven  hornless  kids  from  eight  does  with  horns,  and  the  second 
iBeason  (IIXX))  ho  mised  ^' fully  00  per  cent  of  hornless  kids,'*     Horn- 
less Angoras,   however,   were  not  very  rare  in  Asia  Minor^  and  it 
[may  be  that  there  were  some  in  the  vilayet  of  Angora.     They  were 
called  Kashiiunoneo  ^  Angoras,  titking  the  name  from  the  viluvet  of 
[that  name.     The  vilayet  joins  that  of  Angora  on  the  north  and  forms 
a  pai-t  of  the  northern  boundary  of  Asia  Minor,     Several  years  ago 
Mr,  William  M.  Landrum  imported  one  of  the^c  Angoras.     He  was 
I  known  us  '"  Hornless  Johnnie."     Mr.  Landruiu  was  not  very  proud  of 
I  this  animal,  as  would  api:»ear  by  this  from  his  pen  in  1899: 

HtJ  Bhoared  lO  pnimda  at  tfix  nioiitli?,  l>ut  his  hair  was  too  coarse  for  aiiytbing  but 
fwip«.  J  bred  him  to  a  lot  of  purtibred  Angora  eweu  and  got  the  liest  lot  of  l>acka 
Lior  low-grade  ewe^s  ttiat  1  ever  m\-w;  got  $50  preiiimfn  for  them  over  purebred 
[Angoras,  1  paid  f2,0<X)  for  him,  and  Imt  him  the  sect  md  year.  If  be  had  lived  I 
jn'ould  have  injured  luy  purebre<l  Hock  with  him.  As  it  was,  1  killed  for  mutton 
[several  ewes  got  by  him  from  purebred  ewea  to  get  them  out  uf  the  flock.  I  t!oald 
lnot  certify  them  to  be  pure  Angoras. 

It  is  to  be  hoped  that  Colonel  Blaek\s  efforts  to  originate  a  hornless 
variety  will  pnxluco  l>etter  results  than  were  obtained  from  Hornlesss 
Johnnie.  Of  eourse,  the  presence  or  absence  of  horns  need  not  neces- 
sarily have  any  inthienre  upon  the  qnalities  of  a  goat. 

Probably  the  best  description  of  the  AmericLUi  Angora  is  that  given 
by  Mr.  Gustav  A,  lloerle,  which  is  given  below.  Reference  is  to 
first-class  animals,  and  not  to  grades  of  variouni  degrees: 

The  hijdy  ahould  l>e  long,  and  the  rcumder  the  better;  the  bark  Htraighf,  w^th 
shoulders  and  hii>s  equally  high  from  the  ground;  shoulders  and  quarters  heavy  and 
fleshy;  che^  bn.»ad^  iiullcating  g<XKl  constitution;  the  legs  should  ]y&  short  and  jstrong; 
the  heaii  is  in  ahaj>o  like  that  of  a  common  goat,  but  less  coanae  and  cleaner  cut;  the 
horns  are  heitvy^  with  an  inward  twist,  iut'litil ng  btiokward  and  to  the  out^de. 

Except  just  the  face  and  !egi»,  from  the  hocks  and  knees  down,  the  entire  animal 
fihoald  tie  deuHely  covered  with  mohair,  luid  neither  the  belly  nor  Hie  throat  nor 
even  the  lower  part  of  the  jiiwfl  should  Vm  l>iire,  but  t*hould  have  a  g^od  coveriug  of 
finOf  m\ky  mohair, and  with  the  finest  sjxxinicns  the  mohair  tuft  on  the  fordiead 
should  be  well  developed.  The  muhair  ehould  hang  in  lonir»  curly  ringlets.  How- 
ever, not  every  Angora  goAt  whlcli  sbowa  these  perfectly  curly  ringlets  of  the  molmtr 

'This  name  i.^  varinuBly  npclled — Kafltamoonre  (pn'forrc^d  by  Lippineott),  KastA* 
niouni,  Kastamuni,  CatitamLMxil,  Castambulf  Coi^Uunbone. 
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must  necessarily  be  considered  a  thoroughbred;  whilst,  on  the  other  hand,  there  are 
quite  a  number  of  really  handsome  and  valuable  thoroughbreds  whose  hair  has  not 
that  much-desired  shape,  owing  entirely  to  climatic  and  nutrimental  influences,  as 
well  as  to  advancing  age.  Thoroughbreds  and  all  nonshedding  grades  can  easily  be 
recognized  by  the  peculiar  shape  of  **  points"  of  their  mohair,  each  end  showing 
plainly  that  it  has  been  "  cut  off,"  instead  of  running  gradually  to  what  is  called  a 
"steeple  point,"  which  is  foimd  with  the  hair  of  all  kids  and  of  shedding  grade 
Angoras.  The  plainer  and  longer  this  blunt  point  shows  toward  the  end  of  the  year 
the  better  is  the  fiber  of  the  mohair,  and  the  more  valuable  is  the  hair  for  comb- 
ing purposes  and  the  rmaller  the  percentage  of  noilago  and  waste.  After  shedding, 
as  well  as  nonshedders  after  shearing,  the  mohair  grows  very  rapidly  for  some 
months.  It  grows  slower  toward  the  end  of  the  year,  and,  with  very  bad  climatic 
and  nutrimental  influences,  almost  stops  growing  entirely.  Therefore,  if  the  late  fall 
shearing  is  practiced.  Angoras  need  good  care  during  winter.  The  more  even  in 
length  and  quality  the  mohair  is  on  all  parts  of  an  Angora  body  the  better.  When 
in  full  fleece  the  body  of  a  fine  thoroughbred  Angora  should  appear  like  a  right- 
angled  square,  with  no  gaps  or  deficiencies  of  covering,  especially  below  the  belly. 

Mr.  Hoerle  is  encountering  some  opposition  to  his  ideas  of  the  non- 
shedding  varieties.  Because  of  this  diflference  of  opinion  the  Bureau 
submitted  the  question,  "Do  thoroughbreds  (fourth  cross  or  above) 
shed  if  not  sheared  r'  to  a  large  number  of  the  breeders  of  the  coun- 
try.    A  summary  of  the  replies  received  is  given  elsewhere  (see  p.  000). 

A  characteristic  of  the  common  goat  that  is  very  objectionable  is 
the  ever-present  offensive  odor  from  the  bucks;  in  the  Angora  breed 
this  odor  is  entirely  absent,  except  at  the  rutting  season,  and  then  it 
is  noted  in  a  slight  degree  only.  The  odor  in  a  fleece  of  mohair  is 
milder  than  that  in  a  wool  fleece,  and  is  not  at  all  offensive. 

NAMES  OF  THE  BREED,  THE  SEXES,  AND  THE  MEAT. 

NAMK    OF   THE    BREED. 

There  was  no  difficulty  in  dropping  the  name  "Cashmere"  as  soon 
as  it  was  known  that  the  Angora  goats  did  not  belong  to  that  breed,  but 
there  are  a  few  uninformed  persons  who  still  refer  to  them  as  Cash- 
meres. Owing  to  the  prejudice  existing  against  ''the  goat,"  it  has 
been  suggested  and  strongly  urged  by  some  that  the  easiest  and  quick- 
est manner  of  ingratiating  the  Angora  goat  with  the  people  is  to  drop 
the  word  ''goat"  altogether  and  call  them  simply  "Angoras."  In 
other  words,  it  is  proposed  to  pretend  that  this  animal  docs  not  belong 
to  the  goat  family.  It  would  still  be  a  goat  notwithstanding,  and 
students  of  science  would  forever  be  pointing  out  the  pretense. 
Besides,  the  use  of  the  name  "Angora"  alone  would  almost  certainly 
lead  to  the  commission  of  errors.  Everything  of  American  origin  is 
referred  to  as  being  "American,"  and  the  various  animals  from  the 
vilayet  of  Angora  could  with  equal  propriety  be  called  ^'Angoras." 
For  instance,  the  long-haired  cat  from  that  province  is  quite  well 
known  in  this  country  and  is  called  an  "Angora." 
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The  Ampricaii  peoplo  desire  to  know  thinga  by  their  right  names. 
This  is  a  principle  more  deep  seated  than  nierc  prejudiee.  A  great 
amount  of  prejudice  had  to  be  overcome  before  the  tomato  was  gener- 
ally Ui^ed  for  food,  and  we  can  inmgine  in  a  degree  what  was  said  of  the 
fii'st  man  who  ate  an  oyster  or  a  mushroom.  But  these  *^'  poisonous  "  and 
'*  nasty ''  things  are  now  recognized  everywhere  not  only  as  delicacies 
but  jUj  most  nouri.^liing  food.  So  will  it  be  with  the  flesh  of  Angora 
goats  when  it  isgeneniily  known  that  it  is  palatable  and  nutritious.  A 
perusal  of  the  many  reports  received  by  the  Bureau  of  Animal  Indus- 
try shows  tliat  there  is  no  objection  to  Angom  goat  meat  in  those 
localities  where  these  goats  are  raised. 

The  Angora  has  everything  to  recommend  it — nothing  to  condemn 
it;  and  there  seems  to  be  no  real  gotxl  reason  why  its  identity  should 
be  lost  by  dropping  the  name  ''goat."  Whoever  sees  the  animal  can 
not  fail  to  admire  it,  and  whoever  eats  of  it  is  quite  certain  to  like  it 
if  he  is  at  all  fond  of  mutton;  and  the  prejudice  against  it  will  disap- 
pear as  the  industry  expands  and  develops  throughout  the  country. 
Indeed,  a  knowledge  of  the  Angora  goat  shows  that  the  existing 
prejudices  will  not  hold  against  it;  that  those  prejudices  are  based 
upon  the  reputation  of  the  common  goat. 

KAMB9  Olf  THE  SRXBS- 

Thern  are  no  well-cstablitshed  names  for  designating  the  sexes  of 
goats.  The  male  is  indiscriminately^  called  '*male^-'  *'sire,"  ''buck," 
^' mm,"  and  '* billy,"  and  the  female,  ''doe,"  "ewe,"  and  "nanny,'' 
Oftentimes  a  writer  uses  two  or  more  of  them  in  one  article,  showing 
that  he  ha^s  not  adopted  iiny  of  them.  One  of  the  questions  submitted 
to  the  men  was  this:  "As  to  designation  of  sex — do  3-ou  call  the  male 
"buck,"  ''billy,"  or  "mm,"  and  the  female  "ewe,"  "nanny,"  or 
"doe?"  More  than  half  of  those  who  replied  called  the  male  "buck," 
and  nearly  half  called  the  female  "doe,"  The  objection  of  one  writer 
that  the  plural  of  the  female,  "does,"  conflicts  in  reading  with  the  verb 
"does,"  will  not  hold,  as  a  sentence  will  not  "make  sense '^  with  the 
one  word  used  for  the  other.  In  this  bulletin  it  has  been  decided  to 
refer  to  the  sexes  as  "buck"  and  "doe." 

The  castiTited  animal  is  called  "  wether,"  as  with  sheep.     In  0\pe  I 
Colony  he  is  called  a  "kapatcr,"  ami  the  sheep  wether  is  there  called  a 
"hamel;"  but  there  is  no  reason  why  we  should  adopt  these  terms. 

The  young  is  called  the  "kid."  There  seems  to  be  absolute  una- 
nimity in  this  matter, 

KAME  OP  THE   FLESIT. 

Our  correspondents  are  apart  in  the  use  of  the  terms  "Angora  mut- 
ton ''  and  "Angora  venison"  for  the  flesh  of  the  Angora  goat,  but  the 
greater  number  of  them  call  it  by  the  former  name.  Those  who  pas- 
tured their  goats  upon  some  grass  or  clover  as  well  as  upon  browse, 
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and  then  finished  their  fattening  with  grain,  pt*oduced  a  meat  so  nearly 
like  the  best  lamb  that  it  required  experts  to  detect  a  difference;  these 
people  use  the  term  "Angora  mutton."  In  other  instances,  where  the 
animal  is  fattened  by  browse  alone,  there  is  imparted  to  the  meat  a 
game  flavor,  which  may  be  intensified  or  reduced  by  the  character  of 
the  browse;  people  who  use  the  meat  under  these  conditions  call  it 
"Angora  venison." 
Some  correspondents,  with  evident  thoughtlessness,  refer  to  the  meat 
.  as  "goat  meat."  This  is  a  serious  blunder  if  a  successful  effort  is  to 
be  made  to  popularize  the  use  of  Angora  mutton,  as  there  is  a  wonder- 
ful difference  between  the  flesh  of  the  conmion  goat  and  that  of  the 
Angora.    For  this  reason  the  prefix  '  'Angora  "  should  never  be  omitted. 

THE   USES  OF  AN60BA   GOATS. 

A  large  class  of  people  in  some  way  have  become  possessed  of  the 
opinion  that  the  goat  is  practically  a  useless  animal.  They  do  not 
reach  conclusions  upon  investigations,  however,  and  do  not  discrimi- 
nate between  the  different  breeds.  To  them  a  goat  is  a  "goat,"  and 
there  the  argument  ends.  Investigations  prove  that  the  Angora  goats 
are  not  only  classed  among  the  most  useful  of  the  domestic  animals, 
and  have  been  so  classed  for  thousands  of  years,  but  their  usefulness  is 
manifested  ina  variety  of  ways.  The  fleece,  called  "mohair,  "furnishes 
some  of  the  finest  of  fabrics  among  ladies'  goods  and  is  used  in  various 
other  manufactures;  their  habit  of  browsing  enables  the  farmer  ina 
wooded  locality  to  use  them  to  help  in  subjugating  the  forest;  their 
flesh  is  exceedingly  delicate  and  nutritious;  the  milk,  though  not  so 
abundant  as  with  the  milch  breed  of  goats,  is  richer  than  cow's  milk; 
their  tanned  skins,  though  inferior  in  quality  to  the  skins  of  the  com- 
mon goat,  are  used  for  leather;  their  pelts  make  the  neatest  of  rugs 
and  robes;  they  are  excellent  pets  for  children;  a  few  of  them  i»a 
flock  of  sheep  are  a  protection  from  wolves  and  dogs;  their  manure  is 
noticeably  helpful  to  the  grass  which  follows  them  after  they  have 
cleaned  away  the  underbrush.  These  are  all  vital  subjects  of  varying 
degrees  of  importance,  and  will  be  considered  here  under  appropriate 
heads. 

BROWSING    AND   PASTURAQE. 

Ability  to  clear  hrush  land, — Goats  are  browsers  by  nature,  and  there 
is  no  vegetation  they  will  eat  in  preference  to  leaves  and  twigs  of 
bushes.  While  this  fact  would  at  once  establish  them  as  an  intolera- 
ble nuisance  in  an  orchard  or  garden  or  any  other  place  where  desira- 
ble shrubbery  is  growing,  it  abo  shows  that  they  may  be  of  great  value 
in  many  localities  where  it  is  desirable  that  underbrush  be  destroyed. 
They  are  omnivorous  eaters  and  seem  particular  to  avoid  that  charac- 
ter of  vegetation  which  other  kinds  of  live  stock  prefer.     Every  leaf 
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ind  every  twig  within  their  reach  ii*  g-reedily  eaten,  even  to  most  of 
^the  bushes  and  we-eA^j  that  are  considered  poisonous*  to  other  rurai- 
Eiants,  while  a  remarkably  few  weed«  are  passed  by.     They  will  desert 
[the  finest  clover  and  bhie  grass  for  8uch  an  outlay. 

The  inherent  tendency  to  eiinib  leads  them  to  hillsidea  and  rocky 
cliffs,  and  they  prefer  Buch  situations  to  any  of  a  level  ehai-acter^ 
Here  nature  meets  their  necessities  by  dwarfing  the  bushes  so  they 
may  be  browsed  easily;  the  eoil  is  quickly  drained  in  the  event  of 
rain — for  they  do  not  like  wet  land;  and  the  stoneH  serve  to  keep  the 
feet  trimmed  properly  by  the  wearing  proeesg.  This  is  the  situatiou 
that  the  gouts  would  chooiie;  but  tiie  farmer  might  ehooHe  to  turn 
them  into  a  dense  mass  of  brash  and  weeds  anywhere  and  they  will  at 
once  liegin  to  convert  it  into  the  most  beautiful  piisture. 

In  those  localities  where  valuable  land  is  complete* ly  .suMued  by 
brush  the  goats  are  considered  of  more  value  for  the  purpot^e  of  clear- 
ing it  than  for  their  mohair  or  meat.  They  thus  lx*corae  one  of  tho 
farmers  important  tools.  Their  value  in  this  resp(3ct  must  be  meas- 
ured by  the  value  of  the  land  which  they  will  render  cultivable.  It  is 
mid  that  in  Oregon,  where  Chinamen  had  been  paid  as  high  as  $20  an 
acre  for  clearing  oil  brush,  goatd  had  done  the  work  even  Ixstte^r, 
Sprouts  will  spring  up  Ijehind  men^ia  work,  but  goats  will  keep  them 
down  until  they  cease  to  apprmr.  True,  tho  goats  require  more  time 
than  men,  but  their  work  is  better.  In  this  eomieetion  an  article 
which  appeared  in  the  Country  Geutleoian  of  January  11,  1^00,  is  of 
epec*ial  interest: 

In  1S70  Mr.  Landram  exhibited*  k.i  hea<l  at  the  Oregt>n  Stat©  fair.  Tliey  were 
pat  in  a  bnish  pen,  where  they  ate  out  the  bru«h  and  peeled  the  saplings  during  the 
fair.  Aa  the  Willaniette  Valley  was  ix>vere<l  with  bninh  and  farmera  were  payiag 
Chinamen  $20  and  Americana  $22  per  acre  for  grubbing,  Mr.  Landrum  suggested  the 
employment  of  goats  instead;  and,  to  demonstrate  their  *^ff*^etivenes8  aa  Fubatitutea 
for  grubbing,  he  left  them  on  3  acres  of  Hla^hed  brush.  At  the  end  of  the  first  year 
the  roota  were  dead  and  digrolore^i^  and  at  the  end  of  the  lectin d  year  they  wen?  n>t- 
ten  and  the  land  mellow  for  the  plow.  Then  he  drtjve  up  his  CaUfomia  herd  of 
2,400,  the  result  of  fifteen  years  of  breetiing,  and  w>ld  them  in  dmall  lota  frum  Jiurkson-- 
inJle  to  Portland,  scattering  them  throughout  the  Wiliamette  VuHey.  He  says  ho 
Pt>ld  aa  many  more  later  to  g(>  tn  Oregon,  when;  there  arc  new  RO,n<X)  hciwj,  mof?tly  iii 
lots  of  25  to  300.  *  *  ♦  He  l>elieves  that  they  are  more  pnDfitahle  than  any  r)ther 
farm  animals.  They  have  cleared  htmdrede  of  thousanda  of  acres  of  brush  land  in 
Oregtin  now  in  coltivalion. 

Through  the  courtesy  of  Dr.  J*  R,  Standley,  of  IMatt^ville .  Iowa,  three 
illustrations  are  presented  which,  as  he  naively  states,  shows  woodland 
*'  before  goatin^,  during  goating,  and  after  goating,"  Words  can  not 
possibly  emphasize  the  work  of  goat^  as  brush  destroyers  so  strongly 
as  the*«e  illnatrations.  The  first  (PK  LIII)  shows  simply  a  dense  mass  of 
hazel,  pliuii,  crab  appb?,  jjcveml  varieties  of  oaks,  and  weeils  ns  high 
a^  the  fenc«,     Thli  land  was  aj*  nearly  like  that  tthown  in  tho  other 
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illustrations  before  goats  were  turned  in  them  as  it  was  possible  to 
jSnd.  The  second  (PL  LIV)  shows  a  piece  of  land  while  goats  were 
operating  on  it.  It  will  be  obsei'ved  that  the  brush  is  dead,  and  that 
the  weeds  only  appear  to  be  alive.  The  third  (PI.  LV)  shows  the 
•'finished  product"  after  two  j'ears.  The  goats  had  been  in  the  tract 
shown  in  Plate  III  but  twelve  months  when  this  photograph  was  taken. 
The  shnibbeiy  that  was  too  large  for  the  goats  to  "ride  down"  was 
cut  down,  the  goats  completing  the  work  by  eating  the  soft  twigs  and 
leaves.  The  last  piece  is  ready  for  cultivation  or  for  pasture  for 
cattle,  sheep,  or  horses.  When  the  goats  were  first  turned  into  this 
tract  it  was  as  full  of  brush  as  the  tract  shown  in  Plate  LIII,  and  they 
were  allowed  to  run  upon  it  but  two  years. 

The  beneficial  effect  of  the  goats  is  not  all  in  the  clearing  of  the  land 
of  brush.  In  many  parts  of  the  countr}'  nutritious  grasses  "come  in" 
after  the  goats  have  done  their  work.  In  the  tiuct  shown  (PI.  LV) 
blue  grass  has  by  natural  methods  fomaed  a  most  excellent  pasture. 
The  final  result  is  that  the  goats  not  only  put  such  character  of  land  in 
condition  for  cultivation,  but  actually  go  further  by  converting  a 
wilderness  into  a  good  pasture,  thus  preparing  the  way  by  cheapest 
methods  for  sheep,  cattle,  or  horses. 

Dr.  Standley  says  that  in  that  part  of  Iowa  where  he  lives  *'  100 
Angoras  to  each  40  acres  of  this  land  for  two  years  would  make 
it  as  clean  as  a  lawn  and  as  perfectly  set  in  blue  grass  as  a  lawn." 
He  has  500  acres  of  such  land  cleared  in  this  manner.  This  land 
now  supports  one  steer  to  each  acre,  whereas  before  it  was  cleared 
there  was  not  enough  grass  on  an  acre  to  make  a  sheep  or  goat  a  single 
feed.  The  same  experience  is  reported  by  Mr.  Q.  M.  Beck,  of  Bear- 
grove,  Iowa,  who  says:  "After  running  them  on  such  lands  here  a 
few  years  wo  have  a  fine  blue-grass  pasture." 

'  Dr.  Standley's  experience  in  the  employment  of  goats  for  clearing 
land  is  extensive,  and  thousands  of  goats  have  been  taken  into  Iowa 
upon  his  recommendation.  It  will  interest  the  readers  of  this  paper 
to  see  the  following  from  his  pen: 

Land  can  bo  cleared  of  the  worst  brueli  known  to  this  country  for  a  little  less  than 
nothing  by  Angora  goats.  Some  one  asks  how.  Simply  this:  Angora  goats  will  pay 
a  profit  and  live  on  leaves  and  weeds,  leaving  the  land  cleaner  and  nicer  than  can  be 
done  in  any  other  way.  Many  persons  have  the  idea  that  goata  bark  the  trees  and 
in  that  way  kill  them.  They  also  think  that  goata  wholly  eat  the  hazel  and  other 
email  brush.  There  is  nothing  in  this.  Goats  are  no  worse  to  bark  trees  of  any 
kind  than  sheep.  The  way  in  which  goats  kill  brush  is  by  continually  cropping  the 
leaves,  which  serve  as  the  lungs  of  the  brush.  The  continued  cropping  of  the 
leaves  makes  the  brush,  as  it  were,  sick,  caused  by  lack  of  nourisliment.  This  sickness 
pinks  to  the  very  extremity  of  the  roots,  thus  preventing  sprouting.  Any  and  all 
kinds  of  bushes  are  in  this  way  easily  killed.  Some  kinds  of  brush  and  some  kinds 
of  stumps  are  of  course  much  harder  to  kill  than  others.  Many  varieties  are  entirely 
killed  by  one  summer's  trimming  of  the  leaves.     Almost  any  are  killed  by  two  years' 
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trimniiiig.  To  clear  the  worst  bnieh  do  not  cut  anything  that  the  goats  can  reach  or 
bisnd.  The  tallest  or  largest  m  Ix'tter  not  cut.  All  trees  and  saplings  should  \te  cut, 
and  the  gosLis  will  keep  all  the  Bj>routa  down.  If  Plumps  are  aJlowe<l  lo  Fprout  one 
year  beioro  the  goats  are  turned  in,  the  sprouts  need  not  be  cut.  Alx>ut  200  goats 
for  40  acrea  of  brush  will  in  two  or  three  yearn  make  the  land  aa  elean  as  a  ganlen. 
If  the  jmeture  has  only  {>atches  of  brush,  turn  in  a  few  goats  and  it  will  make  more 
grafts  for  other  stock  than  if  the  goata  were  not  in.  They  eat  very  little  gram  when 
they  can  get  leaves.  Goats  even  like  weeds  better  than  grass.  In  clearing  brush  land 
in  the  old  way  by  grub  and  plow  there  are  always  left  many  eyesores  in  the  way  of 
brushy  nooks  and  benda  and  steep  places  which  can  not  l>e  plowed. 

There  are  millions  of  acres  uf  land  in  nearly  every  State  in  the  Union  which  might 
be  much  more  tlian  doubled  in  value  by  the  use  of  Angora  goats  at  no  coet  at  all. 
Commence  and  count  the  worth  of  your  land,  then  the  fencing,  and  see  if  you  can 
afford  to  leave  your  bru^h  land  «?o  nearly  worthleea  for  all  time.  Then  count  the 
coet  of  grubbing  and  ]>lowing,  if  indeed  such  land  is  susceptible  to  the  plow.  No 
man  can  afford  to  grub  and  plow  brush  land  in  this  day  and  age  of  the  world  any 
more  tlian  he  can  afford  to  plant  a  large  field  of  com  without  a  planter.  In  hilly  or 
mountainous  portions  of  the  countrj'-  the  Angora  goat  can  be  made  to  do  a  great 
Ber\  ice  in  the  way  of  clearbig  the  underbruBh,  when  the  land  will  bring  grass  after 
the  brush  is  gone.  It  would  surely  l>e  a  paying  btiainefia  to  buy  up  lai^  tractaof 
rough  land  in  the  mountam  distrieti'^  or  indeed  any  brush  land  in  the  United  States, 
and  clear  the  brush  and  set  in  graaa.  Afterwards,  if  the  owner  liked  other  stock 
better,  he  might  dispenae  with  the  Angora*?.  In  many  places  where  the  coimtry  is 
too  bare  to  furnish  sheep  with  sufficient  feed  gtjats  will  do  exceedingly  well.  In 
many  places  where  leaves  are  abundant  and  there  is  scarcely  any  gnk«a,  making  it 
impoeaible  to  profitably  keep  sheep,  goata  will  do  admirably  well. 

While  Dr.  Standley-s  experience  in  that  goats  will  not  to  any  appre- 
ciable extent  peel  the  kirk  off  t^hnibbery,  the  experience  of  otherjs  is 
quite  the  rever^je.  Mr,  IL  T,  Fiichs,  of  Tiger  Mill,  Tex.,  writes  in  the 
Fiirm  and  Ranch  of  October  6,  1900,  that  one  summer  ho  purchased 
Bome  Angora  goata  which  came  from  a  range  whore  they  had  killed 
out  all  the  tall  sumac  trees.  On  his  own  range  was  much  of  this  brush, 
and  his  goats  had  never  touched  it.  It  was  a  tre^t  for  the  newly  pur- 
chased goats,  and  they  **  peeled  the  bark  nicely  and  cleaned  off  every 
»^umac  tree  in  the  iDaj^ture  as  high  as  they  could  reach  (al>outG  feet), 
and  in  a  few  days  you  could  see  the  white,  Hmooth-peeled  trees  with 
their  dead  tops  for  miles  all  over  the  pasture,"  He  adds  that  fifty 
men  with  hatchets  could  not  have  done  the  work  so  fast  or  >\'ith  so 
much  pleasure.  Further,  he  says  the  goats  that  had  all  along  been  in 
the  pasture  '^took  the  hint  and  went  at  the  hark  peeling  also."  All 
of  which  goes  to  show  that  the  goat  is  an  intelligent  animal  and  is 
ea|iable  of  learning  much  by  observation. 

Mr.  Q.  M.  Beck,  of  Beargi*ove,  Iowa,  writes  that  he  had  goats  on 
a  23-acre  tract,  fenced,  in  one  comer  of  which  were  5  acres  of  clover 
suitable  for  hay.  The  goats  not  only  cleared  the  way  for  the  clover, 
but  ato  the  browse  instead  of  the  clover.  The  goats  were  turned  into 
this  piece  last  June  (1(K)0),  when  they  could  hardly  be  seen  on  account 
of  the  brubh,  whiib  now  (JSepujmber)  they  can  be  seen  anywhere  in  it 
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Of  no  less  interest  is  tlie  foUowiiig  extract  from  an  article  by  CoL 
William  L.  Bkck,  of  Fort  McKavett,  Tex.,  who  writes  from  an  expe- 
rience of  many  years; 

Tlio  brush  question  ia  a  most  eeriond  one  in  a  great  many  of  our  States,  Bo  Um\ 
an  land  ran  he  kep>t  tuider  cultivation  the  brufih  can  be  kept  doTm;  but  when  it  ia 
on«?  throwu  open  to  pasture  briere  and  brush  of  all  dencriptions  begin  to  gvoMf  and 
euon  cover  the  entire  Murface.  E%*en  in  our  own  State  of  Texas  many  milliona  of 
acrps  are  growing  up  into  brush  thicketa  and  will  sooner  or  later  become  worthies* 
fur  p»a.«turins  cjitUe^  and  in  many  of  the  Western  Territories  the  BBme  eonditionfl 
exist.  It  ii*  guppo9e<i  that  tbi#  luta  been  produceti  by  an  increase  in  the  rainfall,  but 
I  ani  inclined  to  think  it  ia  not  altogether  due  t/>  this  fact.  That  brush  and  trees  are 
indi^enoujs  to  many  of  our  so-called  arid  districts  can  be  very  easily  proven  by  tho 
great  quantities  nf  rcx»ts  tlmt  the  present  inhabitanta  dig  out  of  the  ground  for  fuel 
purposes  Not  a  tniQ  can  be  seen  for  hundreda  of  milee,  yet  thcee  great  roota  can  he 
found  almoet  everywhere  on  the  prairies  and  are  a  substantial  witnese  to  the  fact 
that  there  was  an  abundance  of  tree^  there  at  aome  time  or  other.  Before  this  por- 
tion cf  the  United  States  was  occupied  by  the  white  man  it  was  a  common  pnictii.'^ 
of  thtj  Indians  to  bum  the  high  prairie  grass  every  fall  or  winter  in  order  to  hunt 
wild  game  that  waa  eo  abundant  in  this  part  of  the  coimtry.  Buffalo  and  deer  were 
as  common  then  as  cattlo  and  siieep  are  now,  but  the  grass  was  m:*  high  in  places 
they  could  not  be  seen^  and  the  Indian  would  bum  it  off  to  be  able  to  hunt  theiA 
more  readily.  This  undoubtedly  destroyed  much  of  the  growth  of  treea  and,  in  uty 
opinion,  13  the  true  explanation  of  the  rtxits  tliat  are  now  found  in  many  parts  of 
weatTexa^,  New  Mexico,  and  otlier  \restem  Territories. 

The  question  is  a  very  important  one;  and  if  the  goat  can  be  used  to  keep  thi« 
growth  hack,  it  ia  certainly  well  worth  the  attention  of  many  of  our  landowners, 
who  may,  in  a  few  years,  find  their  land  practically  worthlei«a.  A  personal  friend 
writes  me  that  **  many  pagturc^  are  growing  up  to  nak  bni^h  and  hazel  brush  in  th« 
North,  and  in  New  England  they  are  lx>thered  with  ferns  (t^kxl  brakes),  berry 
bushes — ^Idackberricfi,  raspberritss,  etc,"  Thii!  kind  of  fare  would  be  " peaches im^ 
cream"  to  a  goat,  and  in  a  year  or  two  the  owner  would  be  relieved  of  a  gneat  nui- 
rtince,  tlie  goats  would  grow  fat,  and  the  land  would  be  restored  to  a  proper  condition 
for  grazing  other  stock  on  it.  Another  Oirrespondent  in  Ma^ssachusetts  speaks  of 
certain  small  inland  he  owned  which  was  so  densely  covered  with  brush  as  to 
utterly  valueless  except  to  grow  moequitrjes.  I  hear  of  many  ports  oi  the  E^t  that 
are  eerionaly  troubled  with  brush,  where  many  thourauids  of  acres  are  of  no  use  lor 
gnmog  x^urpoaee,  and  the  protit  in  farming  will  not  justify  the  cost  of  grubbing  iL 
In  the  Southern  States  many  farms  have  l^ecome  woni  out  and  are  grttwing  up  into 
bruah  and  weeds.  Tlie  Angora  gt>at  is  the  proper  animal  to  employ  to  put  tbeso 
laads  in  a  condition  either  for  culti%*ation  or  grajiing  cattle.  But  a  number  of  my 
oorreipondents  have  aeked  mo  what  they  could  do  with  the  g(*at8  after  they  liad 
deared  the  kmd  In  reply  to  this  I  wiil  say  they  can  well  alfonl  to  alanghter  them 
and  £eed  them  to  hogs,  but  this  is  not,  necessary  now.  The  fashion  has  changed 
since  I  slaughtered  go&ta  for  tljcir  hide  and  tallow,  and  there  is  no  trouble  in  aelling 
all  the  goats  you  aend  to  any  of  our  large  meat-packing  markets. 

Mr.  £.  IL  Jabiion^  having  in  mind   the  inarketa  as  well  as  tin 
clcnring  of  land,  writey  as  follows: 

The  l>e*rt  and  mo«t  effective  way  to  clear  brush  la^ud  with  Angora  goats  is  as  follofwa: 
It  will  not  be  necessary  to  put  up  a  very  high  fence;  4  feet  of  clow  fencing  is  plenty 
and  will  be  sufRcient  to  keep  the  g»«ats  in.  The  pr<jportion  of  goats  is  two  and  one* 
half  to  three  goats  lo  an  acre  of  ordinary  thick  brash  land.  I  believe  the  cheapest 
way  to  clear  your  land  is  with  yearling  wethers,  as  will  be  seen  later  on.    If  weth^a 
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mre  vm^,  ymi  muKt  fenoe  off  one-third  of  the  land  you  desire  cleare^l,  so  the  goat3  can 
not  get  to  it.  The  proper  tirae  of  the  year  to  turn  them  Vx>»o  on  Die  lirush  Is  after 
the  spriivg  raiiU4  have  ceased,  whish  is  usu&Uy  about  tlie  Ut  of  Juno.  By  tliis  timo 
the  leaves  will  be  well  matured^  and  the  goaia  immediately  proceed  ti  strip  the  brush 
of  its  foliage,  which  leaver  the  etems  and  branches  exposed  to  tUo  hut  eun,  which 
coots  them  and  kills  the  brush  from  it 3  deepest  roota  to  itj  topmost  branches.  The 
hot  sun  being  the  luott  effective,  and  th<;:ro  1  jcbig  no  rains  to  revive  the  eap,  it  makes 
quii^k  destruction  of  the  brush.  By  the  time  that  the  goat3  will  have  tho  largest  |X>r- 
tion  of  the  land  cleared  it  will  Ih>  well  along  in  August,  and  it  will  now  be  tirae  to 
turn  them  in  on  the  piece  of  land  fenced  off  at  thoBtart,  which  is  fresh  nnd  abtindant. 
In  ( onnection  with  the  brush  feed  allow  them  one  ear  of  com  a  daj",  Hn<l  at  the  end 
of  c,lx  weeks  they  will  have  cleared  the  remainder  of  your  brush  land,  and  the  com 
you  have  been  feeding  them  will  have  them  in  prime  condition  to  be  thrown  on  the 
market,  where  they  %vill  bring  as  much  a^,  if  not  more  than,  you  paid  for  them.  Tho 
result  is  that  you  have  clearc^l  your  land,  at  mohi,  at  an  actual  cost  of  50  tents  an 
acre,  and  besides  tJiat,  your  land  i?  now  ready  to  set  in  blue  grass,  which  will  enable 
you  to  n.?nt  it  to  theep  growers  at  §2.50  per  acre,  thereby  causing  the  idle  land  to 
produce  an  income  rather  than  a  constant  incumbrance  of  taxes,  with  n»>  profit  at  all. 

An  illustration  of  tho  value  of  Angora  goat*  in  clearing  laud  is  given 
by  ilr.  Abo  Blackburn,  of  Korth  Yaiuhill,  Oreg.,  who  says  that  he 
DOW  has  a  pas^tur*^  that  will  keep  200  sheep  wliich  did  not  have  gvsLSS 
enough  to  keep  a  gouso  when  he  tutted  his  guat^  into  it  a  few  years 
ago.  The  goats  have  killed  out  the  briishj  and  tho  gi-asi*  has  taken  its 
place. 

The  following  quottitions  from  others  who  have  had  experience  with 
goat^  as  brush  dcstroy^crs  show  how  well  the  work  is  done,  and,  Co 
some  extent,  tht^  chai*aeter  and  kimli  of  brush  eaten: 

When  confined  iu  small  bufc^hy  pastures  they  have  been  profitable  In  clearing  the 
laud.  Some  vl  the  finest  vineyarfl  lands  in  Gahfomia  have  been  cleared  by  goats. 
A  farmer  in  western  Oregon,  who  has  for  several  yt»ars  run  a  small  flock  of  goats  ia 
a  pajsture  with  dairy  cows,  says  the  paBtiire  now  pnxluces  double  the  grass  it  did 
before  ho  purchased  the  goats.  Lands  fottnerly  protincini^  nothing  but  brash  and 
fenis  are  i:iow  covered  with  clover  and  bunch  grass.  A  farmer  in  Iowa  writes  as 
follows:  *' Their  value  as  bruah-land  cleaners  can  hardly  bo  estimated.  To  a  person 
^'ho  Jius  never  seen  the  results  of  the  application  of  Angoras  to  brush  landb,  a  riila 
through  niy  blue-grafs  pastures  Li  a  revelatiun.  Where  three  years  ago  the  ground 
was  densely  covere<l  with  an  uudergrowth  of  hazel,  crab  tree,  oak,  blackberry,  and 
other  bruiih,  it  is  now  growing  tho  finest  blue  grass.  At  present  I  have  over  600 
acres  which  have  been  reclaimed,  and  a  conservative  estimate  would  be  that  the 
value  of  the  land  had  thereby  been  eulianeed  at  least  $10  an  acre.'* — C  P.  Bailey, 
San  Jo9€i  CaL 

Angora  goats  Hko  a  variety  of  food;  they  live  principally  on  leaves  and  young  and 
tender  barks  and  twigs  of  bushes  and  ^mall  trees,  but,  if  necessity  compels  them, 
they  will  also  eat  >vc*iHk  and  grasses,  and  for  a  time  do  well  on  them.  The  quality 
of  a  goat  pasture,  therefore,  depends  upon  the  amount  and  variety  of  brush,  especially 
evergreens— as  cedar,  hemlock,  hve  oak,  hoUy^  etc. — which  it  contains,  for  on  tbeee, 
as  well  as  the  tender  bark  and  twigs  of  all  kinds  of  bushes,  Uiey  live  principally  iu 
winter  J  and  the  more  of  it  they  find  the  less  grain  and  hay  do  they  require  during 
the  cold  sp^ills. — (5,  A.  Hoerhy  Ridgm^owl^  N.  /. 

For  clearing  out  thickets  and  undergrowth  of  all  kinds  thej^e  is  uothltjg  better  than 
ih  ^ee  goats.     Their  pasture  will  soon  look  aa  clear  aa  a  cie«uied-up  picnic  ground  jib 
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high  au  they  can  reach  when  standing  on  their  hind  legs.  In  this  way  they  can 
reach  5  or  6  feet  high,  and  they  bend  down  everything  they  can  reach  with  their 
fore  legs.  The  brushier  the  range  the  better,  and  the  more  different  kinds  of  brush 
and  weeds  on  their  range  the  better  they  will  thrive. — H.  T.  Fuehs,  Tiger  MilU,  Tex. 

They  more  than  pay  for  the  expense  of  keeping  them  by  clearing  my  land.  They 
dear  off  the  willows,  haws,  back  brush,  and  squawberries  and  leave  a  good  bloe- 
grass  pasture  where  there  was  a  nuisance  in  the  first  place. — /.  D.  Lewu,  Colo. 

He  will  eat  buck  brush,  black  oak,  hickory,  and  all  other  kinds  of  brush,  jimson 
weed,  ironweed,  smartw^eed,  and  every  other  weed  that  grows,  leaving  the  grass 
for  other  animals  that  will  feed  after  the  goats. — R.  C.  Johnston^  Laiurence,  Kans. 

There  is  good  grass  here  (Wyoming) ,  but  my  goats  won't  cat  buffalo  grass.  They 
will  browse  on  sagebrush,  greaso  wood,  scrub  cedar,  scrub  pine,  laurel,  and  willows; 
but  they  refuse  to  eat  the  best  grass  that  grows. —  W.  W,  Eheler. 

In  Arizona  the  principal  and  favorite  browsing  is  live-oak  brush. — J.  F.  Holder ^  Ariz. 

Tho  statement  is  made  in  a  previous  paragraph  that  goats  are  omnivo- 
rous eaters,  apparently  preferring  those  kinds  of  vegetation  that  other 
animals  do  not  eat.  The  information  in  the  quotations  just  given  indi- 
cates that  they  will  feed  upon  a  great  variety  of  plants.  With  the 
object  in  view  of  ascertaining  the  different  kinds  of  plants  that  these 
goats  feed  upon,  the  Bureau  requested  several  stock  raisers  in  various 
States  and  Territories  in  the  country  to  report  answers  to  the  question, 
"What  kind  of  browse  do  your  goats  have?"  Some  information  of 
this  character  is  in  the  quotations  above  and  more  will  be  found  in 
the  replies  copied  below,  credit  for  the  statements  being  given  to  the 
State  only: 

All  kinds  of  bushep,  such  as  scrub  oak,  cedar,  etc.,  in  Texas.  In  this  part  of  New 
Jersey  most  everything  that  exists  in  Texas,  except  scrub  oak  and  live  oak,  may  be 
found. — New  JerBey. 

Black  oak,  sumac,  buck  bushes,  briers,  and  all  kinds  of  weeds.  They  will  not  eat 
grass  if  they  can  get  browse. — Missouri. 

Buck  bush,  elderp,  sumac,  prickly  ash,  briers,  grapevines,  jack  oak,  ash,  pycamore, 
basswood,  and  hickory.   *  The  latter  they  do  not  seem  to  care  much  for. — Kansas. 

Bru5?h,  weeds,  and  grass. — Texas. 

In  southern  New  Mexico  they  have  live  oak  and  mahagony.  They  do  lx»6t  on 
scrub  (iak. — New  Mexico. 

Oak,  hazel,  vine  maple,  ash,  willow,  rosebush,  thimbleberry,  blackberry,  buck 
bush,  service  berry,  crab  apple,  haw  berry,  soft  maple,  and  some  fir. — Oregon. 

Mostly  mountain  oak  and  other  classes  of  underbrush.  They  will  not  eat  grass  if 
bruah  1.-5  obtainable. — Nexo  Mexico. 

Oak  and  hazel. — Oregon. 

Maple,  hazel,  willow,  fir,  thimbleberry,  rascara,  vino  maple,  cherry,  alder,  and 
ealol. — Oregon. 

AVillow,  ash,  and  buck  bush  on  low,  swampy  lan<l  in  summer  time,  and  straw  and 
fir  brush  in  winter  months. — Oregon. 

Apple,  fir,  oak,  ash,  willow,  maple,  and  poplar. — Oregon. 
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We  have  almost  all  kinds  of  browse  in  Arizona,  but  scrub  evergreen  oak  predomi- 
nates.    We  have  millions  of  acrea  of  it,  too. — Arizona. 

Oak,  hazel  I  aah,  fir,  and  madrona, — Oregmu 

Live  oak,  post  oak,  hackberry,  ebn,  black  peraimmon,  black  jack,  meequit,  moun- 


I        tain  cedar,  wild  plum,  etc. — Texai. 

I  Several  kinds  of  oak,  eumac,  grass,  and  weeds. 

I 


Tbey  will  eat  almost  any  kind  of 


fuiderbruah,^  7i!xa*. 

Brush,  weeds,  briere,  mull  en,  and  thistles. — lorva. 
All  of  the  undergrowth  common  to  southem  low 
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plum,  hazel,  four  or  five  kinda 
of  oak,  elm,  three  or  four  kinds  of  willow,  crab  apple,  and  buck  bush  (Bometimes 
called  turkey  berry)  .—loun. 

Browsing  supplements  feedinr*  — ^Tho  browsing  habits  of  goats  is 
impoi-taiit  in  connection  with  the  question  of  feeding.  In  some  places 
they  obtiiin  enough  browse  to  carry  thcui  through  the  winter.  This 
is  cspeeiiilly  true  in  the  Southwest,  where  there  is  so  great  an  abund- 
ance of  live  onk.  If  snow  is  on  the  ground,  or  for  other  reasons  the 
goats  are  deprived  of  opportunities  for  foraging,  the  trees  are  cut 
down  for  them.  They  pass  though  the  winter  in  good  condition  with 
other  feed.  Wherever  they  are  deprived  of  opportunities  for  brows- 
ing, they  must  be  fed.  Browsing  saves  feed.  As  far  north  as  Nevada 
Mr.  Bailey ''s  goats  subsist  the  winter  through  on  sagebrush. 

Browsing  arlfh  game  Jlitv&r, — It  is  n€>ted  that  many  of  the  cor- 
respondent4§  heretofore  quoted  state  that  it  is   the  browsing  of  the 

ngora  that  gives  to  the  meat  the  game  flavor,  thus  leading  some  to 
v.iinw  the  meat  '*  Angora  venison."  It  is  also  stated  that  when  deprived 
of  browse  and  fed  on  grass  and  gmin  the  game  flavor  disappears. 
There  is  no  reason  why  this  should  not  be  ti*ue,  for  it  is  a  well-known 
fact  that  flavor  may  not  only  be  fed  into  meat,  but  into  milk  and  eggs 
as  well. 

Common  goats  as  h'ush  destroyers. — ^Thefaet  must  not  be  overlooked 
that  the  brush-destroying  habit  is  common  to  all  kinds  of  goats.  The 
common  goats  will  do  the  work  as  well  as  the  Angoras.  The  latter  are 
employed  for  the  purpose  because  they  are  more  plentiful  and  because 
there  is  profit  in  their  progeny  for  breeding  purposes,  their  mohair, 
and  their  meat. 

Preserving  hnish  land  for  browsing, — Up  to  this  point  consideration 
has  been  given  to  these  goats  as  a  means  of  clearing  land  for  pasture 
or  for  cultivation.  There  is  much  brush  land  in  the  United  States 
which  will  support  goats  but  is  good  for  nothing  else.  If  this  is  to 
be  devoted  to  goat  raising,  it  is,  of  course,  not  desirable  that  the  brush 
be  entirely  exterminated.  In  this  event  a  goat  miser  should  have  sev- 
eral fenced  areas  and  change  the  goat^^  from  one  to  the  other  f re- 
quontly.  They  should  not  be  permitted  entirely  to  denude  one  field 
before  they  are  transferred  to  another.  It  is  true,  however,  that  no 
Hiatter  how  perfectly  a  woodland  may  be  cleared  of  brush  it  will  be 
11350-01 20 
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covered  over  again  with  briers  and  brush  in  a  few  years  if  constant 
attention  is  not  given  it.  It  is  not  difficult  to  .overpasture  such  lend, 
and  if  the  goats  adopt  the  "peeling"  practice  the  brush  and  trees  will 
have  greater  difficulty  in  recovering. 

Grass  and  weeds  as  pasturage. — Considerable  interest  has  been  mani- 
fested in  the  Angora  industry  in  those  localities  where  browse  is  not 
available  and  where  gi-ass  and  weeds  form  the  only  pasturage.  A 
great  many  inquiries  of  this  character  have  come  to  the  Bureau,  and 
the  Bureau,  in  turn,  has  referred  the  matter  to  the  breeders  of  the 
country.  The  replies  received  have  been  numerous,  and  show  a  differ- 
ence of  opinion.  The  predominant  opinion,  however,  seems  to  be 
that  the  goats  thrive  best  under  the  conditions  most  nearly  like  those 
of  their  original  home.  It  is  certainly  the  best  argument  to  say  that 
goats  prefer  any  kind  of  browse  to  the  most  nutritious  of  grasses, 
which  is  true,  and  therefore  browse  is  better  for  them  than  grass. 
While  the  more  economical  conditions  obtain  where  there  is  an  abun- 
dance of  browse,  it  is  not  definitely"  settled  that  the  goats  will  not  thrive 
well  on  common  pasture  grasses.  It  is  the  opinion  of  the  writer  that 
this  question  is  still  an  open  one,  as  some  successful  breeders  have  had 
goats  on  the  grass  i-ange  for  thirty  years.  From  the  standpoint  of  the 
goat's  preference,  there  is  no  question  that  browse  is  the  better  food, 
and  this  in  itself  is  a  forceful  argument. 

There  is  always  expense  in  connection  with  pasture  grasses,  but  there 
is  little  or  none  with  browse.  One  of  the  chief  reasons  why  goat^  are 
receiving  so  much  consideration  at  this  time  is  that  they  are  practi- 
cally inexpensive  feeders,  and  so  all  items  of  expense  must  be  figured 
on  if  profit  is  to  result.  Pasturage,  unlike  browse,  is  not  available  all 
the  year  through.  Therefore  in  prairie  locations  feeding  in  winter  is 
a  necessity.  One  of  the  rccommtindations  in  favor  of  Angora  mutton 
is  that  it  has  the  flavor  of  venison.  This  flavor  is  imparted  by  the 
browse,  and  is  absent  in  the  mutton  made  from  grass  or  grain  feed. 
Many  claim  that  the  animals  make  a  better  growth  among  the  bushes 
than  on  open  pastures,  and  that  the  quality  of  the  fleece  is  much  better. 
Contrary  to  this,  however,  is  the  opinion  of  Air.  Philo  Ogden,  of 
California,  who  says:  "The  fact  is  that  the  bi-ush  disappears  from 
my  range  and  the  fleeces  become  heavier,  with  less  wax  or  gum, 
and  has  more  luster.  Further,  75  per  cent  of  the  young  stock  are 
larger  than  their  parents  and  shear  more  and  finer  hair."  He  says, 
also,  that  his  experience  in  raising  Jersey  cattle  was  similai-,  in  the 
respect  that  as  they  were  taken  out  of  brush  pastiu'age  and  grown  on 
grass  pasturage  they  obtained  a  larger  frame,  so  much  so  that  sales 
failed  because  of  a  suspicion  that  they  were  not  purebred. 

Opinions  of  several  correspondents  of  the  Bureau  are  given  in  the 
paragraphs  following: 

It  ia  not  advisable  to  raise  poata  for  their  mohair  on  farms  on  which  they  will  be 
obliged  to  feed  to  a  large  extent  on  grass  and  forage  plautd  which  are  suitable  for 
sheep. — H,  M.  WiUiamaon^  Porllandf  Oreg. 
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My  experience  is  tb&t  on  pl&ina,  and  with  grass  as  the  only  food^  thoroughbx^eda 
wouid  not  do  well,  while  the  lower  grades  may  do  fairly  well  so  long  as  the  altitude 
ie  huilident,  Ueuany  the  mohair  is  some  what  dry  and  coarse  where  graaa  1b  pre- 
dominant.-—f?.  A.  HocrU^  Ridgtivoodf  N.  J, 

Where  there  is  j^rass  and  brush,  they  leave  the  grass  and  eat  the  brush.  They 
prefer  browsing, — Cbijk  d-  Buck,  thkahma,  Kmix, 

Brush  and  M'eeds  are  the  proper  feed  for  goats,  but  they  will  do  fairly  well  on  graae 
Hi  one. — Harris  <t'  Bayhr^  Montttl,  Iht, 

They  must  have  eome  brush. — V.  S,  Grant,  DaUagf  Oreg. 

Experience  ha^  pniven  that  they  will  do  aa  well  on  jjrai rie  farms  as  on  any  other 
plare,  but  they  should  have  artifidAl  shade  for  hot  weather. — £,  H.  Jobaon,  Lake 

High-bred  stock  will  do  specially  well, — K  Cladek,  Lfirwoofi^  Oneg. 

They  will  do  well  anywhere  that  they  can  get  green  food. — Aht  Bta^hlmm,  North 

Angoras  will  do  well  on  prairie  farms  if  they  are  change*!  into  different  fields  often 
or  have  a  large  pastiire.^ — Oscar  Tom,  Anffora^  Oreg, 

They  do  well  on  prairie  farms,  but  <1o  ]>etter  on  buphy  or  hilly  land.  One  of  the 
advantages  of  Angom^  in  their  miaptability  tL>  rugged  bush  hmd  wliich  is  uniit  for 
other  stock,— C.  P,  BaiieUt  *S!a»i  Joee^  Cal 

Angoras  will  do  well  on  graw.^  and  weeds,  but  will  do  much  better  if  they  can  get 
considerable  browse  also, — Jomphus  R.  Bametie,  Globe,  Ariz. 

Only  in  small  numbers  will  lliey  do  weU  on  grass  and  weeds,  but  where  they  are 
kept  in  laige  numbens  they  nee<i  a  g<x>d  deal  of  broaii  and  timbered  country.     Of 
course,  they  will  do  well  on  prairie  if  they  get  some  com»^ — ff.   T.  Fttch^^  Tiger 
^  MiU,  T€T. 

They  will  do  first-rate  on  prairies,  where  grass  and  weeda  are  the  only  pasturage; 
I  but  they  will  then  have  to  eat  the  feed  whuli  the  other  stock  require,  whereaa,  on 
^ t)rttBh  ranges  the  ca|ja.dty  of  the  land  for  carr^'ing  sheep  and  other  grass-eating  stock 
I  ftOt  lessened  by  tlie  praeence  of  Angoras. —  HI  G.  Hughes^  Vo.^  HuMtinga,  Tex. 

I  ]>a^ured  two  summers  on  grass  and  clover,  and  they  did  aa  well  as  when  on  leaves 
I  and  weeds,  I  aui  confident  that  a  farm  cleared  of  brush  can  successfully  be  used  lor 
[Angoms- — /.  R.  Standley,  Plattevill^,  lifwa. 

They  need  a  great  variety  of  feed  and  rough  range,  with  plouty  of  pure,  clear 
I  water. —  W^  T  Mclntxre,  Kama$  City,  Mo. 

They  do  well  while  the  grass  ia  green,  but  do  not  like  dry  grass  or  weedR,  and 
[lllways  do  better  when  they  get  eomo  brush.  They  will  have  to  be  fed  in  winter  on 
[prairie  farms, — H,  I.  Kimball^  MajrweU  Cibj,  N,  Mex, 

Pasturing  with  fdher  stoch — So  far  as  the  ^oata  tliemselvea  are  oon- 
tceroedj  they  111113^  be  kept  in  the  pastures  where  there  are  sheep,  cat- 
I  tie,  and  hoi'se^,  ^  Their  presence  is  in  no  way  obnoxious  to  any  of  these 
J.Enimals.  It  has  already  been  pointed  out  that  a  few  of  them  in  a  flock 
[•of  sheep  are  a  protection  against  dogs.  However,  it  k  not  best  for 
I  the  goats  that  they  be  kept  in  pastures  with  hor^Jles.     This  is  especially 

important  if  there  are  kids,  as  the  horses  have  a  habit  of  plaj^ully  chas- 
'  ing  any  animal  that  is  not  large  enough  to  defend  itself,  and  they  arc  apt 

to  strike  the  kids.  It  is  also  important  tliat  the  kids  should  not  be  ia 
►  pasture  with  hogs,  which  are  liable  to  cut  tbem. 
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Number  of  goats  to  an  acre, — ^This  is  a  question  frequently  asked, 
but  certainly  no  thoughtful  person  expects  a  definite  answer.  The 
number  will  depend,  first,  upon  the  object  in  pasturing  on  brush  land, 
whether  it  is  to  kill  the  brush  or  to  use  it  as  a  permanent  pasture;  and 
second,  upon  the  quantity  of  feed  obtainable.  While  one  acre  might 
be  as  dense  as  a  jungle,  another  might  have  small  thickets  alternating 
with  grass  plats.  Thus  it  will  be  seen  that  a  definite  answer  can  not 
be  given  to  this  question. 


Quality  of  the  Jiber. — The  word  ''  mohair"  is  the  technical  name  for 
the  fiber  of  the  Angora  goat  which  is  used  in  the  manufacture  of 
fabrics.  The  word  comes  to  us,  through  the  old  French  *'mohere," 
from  the  Arabic  "  mukhayyar,"  meaning  mohair  cloth. 

Besides  the  mohair  there  grows  upon  the  Angora  goal  a  short,  stiff 
hair,  which  is  technically  known  as  "kemp" — a  subject  that  will  be 
discussed  in  another  paragraph.  It  is  held  by  some  writers  that  this 
short  hair  does  not  occur  on  the  pure  Angora,  and  that  where  it  does 
appear  it  is  upon  Angoras  that  have  been  bred  up  by  crossing  upon 
the  common  goats;  in  short,  that  it  is  a  relic  of  the  common  goat. 
This  argument  seems  plausible,  at  least,  for  two  reasons:  First,  there 
is  no  certainty  that  any  Angora  goats  now  in  existence  are  absolutely 
purebred,  as  many  years  ago  the  Turkish  breeders  began  the  pi'actice 
of  crossing  upon  the  Kurd  goats,  and  thus  vitiating  the  blood;  second, 
it  is  noticeable  in  building  up  a  flock  by  crossing  upon  the  common 
goats  that  the  short  hair  is  very  prominent  in  the  first  cross,  and 
gradually  grows  less  as  the  crosses  become  higher. 

The  uses  of  mohair  in  manufactures  are  discussed  on  page  44  and  need 
not  be  repeated  here.  The  properties  of  this. fiber  which  render  it 
desirable  are  length,  fineness,  luster,  strength,  elasticity,  and  specific 
gravity,  and  these  are  relatively  desirable  in  about  the  order  given. 
There  is  no  difficulty  in  securing  length  and  strength,  but  the  other 
properties  must  come  by  the  most  painstaking  care  by  breeding.  Hav- 
ing length,  strength,  and  'luster,  the  manufacturer  wants  the  fiber  as 
fine  as  can  be  bred.  Good  mohair  averages  about  one  five-thousandth 
of  an  inch  in  diameter;  or,  expressed  otherwise,  5,000  hairs  may  be  laid 
side  by  side  in  solid  contact  within  the  space  of  1  inch. 

Many  mohair  growers  assert  that  the  quality  of  the  fiber  depends 
largel}'  upon  the  climate  and  the  feed;  and  all  are  agreed  that  the  fiber 
becomes  coarser  as  the  animal  grows  older.     Schrciner  says: 

If  goata  are  to  produce  the  best  fleeces  they  are  capable  of,  they  must  be  maintained 
in  uninterrupted  good  condition.  They  muat  have  a  variety  of  food,  principally 
shrubs  and  aromatic  planta,  and  lead  an  active  life;  they  must,  if  possible,  have  run- 
ning water  to  drink  and  be  kept  free  from  dust;  they  must  not  be  kraaled  (or  shedded ) 
except  when  ubnolutely  necessary;  they  must  have  clean  sleeping  places  and  must 
not  be  crowded  together. 
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The  wide  range  of  prices  of  mohair  in  the  market  is  duo  to  variouH 
cauoCri,  but  to  noDC  so  much  as  the  uut-vcnno-s  in  quality  of  libers.  As 
compared  to  the  total  production  ia  tlie  United  States,  the  quantity  of 
first -class  mohair  is  exceedingly  smalL  The  tendency  has  been  to 
breed  for  length  of  fleece  and  size  of  animal.  While  both  those 
qualities  are  desii-able,  it  ought  to  be  plain  to  anyone  that  profit  does 
not  lie  in  these  directions  wholly* 

Mohair  in  a  general  .sense  is  an  expansive  fct^rni,  covering  the  fleeces 

of  goata  of  various  Angora  crosses.     The  fleece  from  a  cross  between 

an  Angoi^  buck  and  the  common  ""  nannie,"  although  scant,  coarse, 

and  of  uneven  length,  is  unfortunately  called  mohair,  just  the  same  as 

that  from  the  best  animal.     The  fleece  of  the  second  cross  is  better, 

^  and  that  of  the  fourth  and  fiftli  crosses  very  good,  provided,  always, 

^  that  first-class  bucks  have  been  used.     The  complaint  of  the  manufac- 

[  turers  is  that  very  little  fii'st-cla^s  mohair  is  produced  in  the  United 

States,     It  has  been  demonstnited,  however,  that  a  first-cla.ss  fiber  can 

be  produced  here.     Mr.   Meeker,  late  cousiil  at  Bmdford^  England, 

the  leading  mohair  market  of  the  world,  recently  wrote  as  follows: 

TUero  haa  been  on  exliibition  at  thia  consulate  for  the  pa^t  week  an  American- 
gi*own  mohair  fleece  forwarde<l  to  Bradford  by  Mr.  C.  P.  Bailey,  of  Ban  Jose,  OaL 
The  fleece  is  that  of  a  2-ye4ir-old  gn\ded  doe  and  i^  underatood  to  have  been  grown 
on  ^Ir.  Bailey's  ranch  in  Nevada*  The  qaality  of  the  hair  has  been  the  w^onder  of 
I  ftll  who  have  seen  it.  It  has  been  closely  examined  by  i^everal  of  the  leading  mohair 
1  dealers  and  hn|X)rters,  all  of  whom  Jiave  exprcBsed  the  highest  opinion  of  iL  One 
of  them^  Jonai?  Whitley,  ex-mayor  of  Bradford^  eaid:  *'  I  have  now  in  my  warehouse 
about  $200,000  worth  of  mohair,  Ixith  Turkey  and  CajM?,  and  I  am  entirely  sincere 
when  I  state  that  there  is  not  a  better  fleece  in  the  lot.  I  will  buy  all  the  American 
moliair  like  that  that  may  be  offered  me  at  the  market  price.  Should  it  uniformly 
equal  thia  fleece,  I  do  not  know  but  what  I  would  pay  more  than  the  market  price. 
*    *    *     I  unheal tutingly  say  that  the  sample  fleece  is  aa  goo<l  mohair  as  is  grown/' 

A  well-known  spiiuicr  of  New  England  U  quoted  by  Mr,  Bitiley  aa 
saying  that — 

The  American  mohair  in  t^etter  than  any  brought  from  abroad^  it  is  smoother, 
makes  a  smoother  thread,  luid  runs  epindlea  faster;  it  Is  silkier  and  softer,  and  1  can 
pick  out  cloth  made  from  it  without  looking. 

Mr.  G.  A.  Hoerle  says: 

Samples  of  our  best  mohair  whk'h  were  sent  to  Eni^land  were  classed  aa  equal  to 
the  beat  Turkish,  while  the  lx*st  Cape  hair  was  as  much  as  2  or  3  cents  lower,  a  fact 
which  proves  that  even  if  we  linally  should  have  to  ship  mohair  to  Europe  it  would, 
in  the  long  rmii  pay  as  well  as  selling  at  home. 

Those  American  breeders  who  have  been  taught  to  believe  that  the 
mohair  of  the  Capo  of  Good  Hope  is  so  much  better  than  that  produced 
here  will  find  encouragemeut  in  the  following  from  Mr.  S.  B.  Hollings, 
writing  to  the  Midhind  News,  Bradford,  England,  under  date  of  April 
27, 1000; 

When  I  «tate  thai  the  va«t  majority  uf  mohair  dips  prtKJncetl  in  Cap^»  Colony  does 
not  fill  the  bill  of  our  manufacturers  I  state  the  whole  UiJ  sole  reason  why  l^irklah 
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flortB  have  been  called  upon  very  extensively  in  preference  to  that  grown  in  South 
Africa.  *  *  *  I  am  stating  a  plain  fact  that  Bradford  users  do  not  think  that  the 
Cape  clip  is  as  yet  within  25  per  cent  of  the  general  excellence  of  that  grown  in  Asia 
Minor,  and  that  much  remains  to  be  done  before  users  here  will  avail  themeelvee  of 
that  produced  in  Cape  Colony  in  preference  to  that  grown  in  Turkey. 

The  encouragement  is  not  in  the  fact  that  the  Cape  mohd,ir  is  so 
much  poorer  than  the  Turkish  product,  but  because  ours  is  no  worse 
than  that  of  the  Cape.  Although  the  annual  product  of  the  Cape  of 
Good  Hope  is  about  12,000,000  pounds  and  ours  only  1,000,000  pounds 
approximately,  the  growers  there  recognize  the  importance  of  the 
American  inda^try.  Mr.  W.  Hammond  Tooke,  after  discussinpr  the 
Australian  possibilities  in  this  industry,  says  ''the  United  States  of 
America  should  give  us  more  concern."  In  the  same  article,  published 
in  the  Agricultural  Journal  of  the  Cape  (May  25,  1899),  he  states  that 
the  breeding  of  goats  here  for  mohair  is  no  longer  considered  an  experi- 
ment, and  that  the  mohair  is  *'much  like  a  large  part  of  that  produced 
in  the  Cape,  consisting  of  rather  low  grades,  short  and  crossbred,  and 
only  suitable  for  combination  yarns  and  for  mixing  with  Turkey  hair." 

As  illustrative  of  the  superior  value  of  the  mohair  from  Angora 
vilayet  and  Cape  of  Good  Hope,  the  following  table  and  statement  are 
copied  from  Schreiner's  work  (p.  44).  The  figures  represent  the  aver- 
age of  the  four  years  1891  to  1894: 


Mohair  goats number. . 

Mohair pounds. . 

Per  goat pound.. 

Total  value  of  mohair pounds  sterling. . 

Per  pou  nd 

Money  yield  of  mohair  i>er  goat 


Angora. 


Cape. 


1,230,000 

2,891,233 

3,9ro,ooo 

9,982.709 

21 

oSI 

200,000 

419,601 

ls.2Jd. 

a  10^ 

8s.  S^d. 

2s.  Hid. 

a  Nearly. 

The  superiority  of  the  Turkish  hair  is  at  once  apparent,  there  being  a  difference  in 
its  favor  in  the  above  figures  of  nearly  4d.  per  pound,  and  also  a  difference  in  its 
favor  in  the  net  return  per  goat  of  nearly  4d.,  although  the  Turkish  goats  shear 
three-founhs  of  a  pound  of  mohair  less  j)er  goat  than  the  Capo  goats. 

Mr.  George  B.  Goodall,  of  the  Sanford  Mills,  Sanford,  Me.,  points 
out,  in  a  recent  letter  to  the  Bureau,  the  defects  of  the  Ainerican- 
grown  mohair  taken  as  a  whole.  His  mills  consume  more  than  a  mil- 
lion pounds  of  mohair  annually,  some  being  the  domestic  product  and 
some  the  Turkey  product,  and  thus  he  speaks  from  large  experience. 
He  sa^'s: 

Before  the  domestic  mohair  growers  can  expect  to  get  anywhere  near  Turkey  prices 
thoy  must  do  away  with  kemp  and  aim  for  a  fine  stapled  hair  instead  of  breeding 
for  coarife,  heavy  fleeces,  as  many  do.  The  coarser  the  fiber,  the  lower  the  value  to 
the  spinner.     We  often  get  small  shipments  of  domestic  fleeces  as  choice  and  fine  aa 
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Be  p^wn  in  Turkey,  which  g<>efl  to  show  what  can  Tie  accompliehetV  with  care  and 
liitiJi.     Tho  trouble  is  more  with  tlie  grower  than  with  the  pcwitB  and  the  climate, 
loir  what  one  man  can  do  another  can  do. 

There  are  in  these  quotations  hints  enough  tn  ]xjint  the  proper  course 
for  thoae  goat  imsers  who  desire  to  make  their  mohair  crop  a  paying 
one.  If  an  Angora  goat  is  of  most  profit  in  (.-learin^  land  of  lirunh  (a:^ 
is  the  case  in  some  localities),  hiis  work  will  be  dour  jnnt  as  vveU  if  he 
produecs  at  the  same  time  a  finst'claeisfleGee;  thus  he  may  In^conie  more 
valuable.  There  \^  no  reason  why  A ngonvs  should  have  the  preference 
for  su(*li  work  over  the  ooinmon  goats,  except  that  they  ma^^  l»e  profit- 
able  in  other  respeet*^  at  the  same  time;  therefore  the  better  the  fleece 
produced  while  de.*^troying  brush,  the  greater  the  value  of  the  goats. 

Inf!  lu  nee  of  iujc  and  hlotpJonfiher. — Reference  has  already  been  made 
to  the  fact  that  the  filler  becomes  coarser  aii  tho  aninial  grows  older. 
The  fiber  is  ako  coarBfe  upon  younger  animals  of  the  lower  crosses. 
The  best  fiber  grows  upon  the  animals  of  best  blood;  and  among  these 
that  upon  kids,  yearl big  wethers,  and  does,  in  the  order  named,  is  pre- 
feiTed,  The  best  fiber  is  usually  very  curly,  in  ringlets  rather,  but  not 
kinky.  It  loses  its  curl  and  becomes  thinner  on  the  goat,  coarser,  and 
straighter  as  the  animal  grows  older.  A  fiber  of  best  quality  is  shown 
on  the  left  of  Plate  V.  It  will  be  noticed  by  careful  examination  of 
this  illustmtion  that  the  samples  liecome  less  curly  as  arranged  from 
left  to  right.  Tho  reason  for  this  is  that  the  samples  are  coai.^er 
toward  the  right.  The  la5t  simiple  in  the  illujritration  is  from  an  old 
buck,  the  one  next  to  it  from  an  old  doe,  while  the  two  samples  on  the 
left  are  from  kids. 

Tlie  weight  and  length  ofjleece.—Th^  weight  of  the  fleece  is  always 
a  friubject  of  inquiry  and  is  a  difficult  question  to  answer,  because  of 
the  controlling  circuuistances^ — such  a-s  climate,  feed,  care,  and,  above 
all,  the  degree  of  Angora  blood  fn  the  animah  The  briefest  answer, 
and  probably  the  best  one  that  can  be  made  in  a  general  way,  is  that 
of  Mr.  C.  P.  Bailey,  and   is  as  follows; 

Half-breed  goats  scarcely  ehear  enough  to  pay  £or  the  sliearing;  three-fourths  bred 
goatu  shear  I  to  1 J  pounds,  worth  15  to  20  cents;  eeven-eighths  bred  goats  shear  2  to 
3  jjounds,  worth  20  to  30  centa;  Jjf  teen-six  teen  tha  bred  goata  shear  3  to  5  pounds, 
worth  30  to  40  centa. 

He  adds  the  important  statement  that  the  fourth  cross^  or  fifteen- 
Bixteenths,  is  the  lowest  grade  that  he  would  use  exclusively  for  mohair. 

It  would  be  a  ditiicuU  matter  to  state  what  is  the  average  length  of 
an  annual  fleece,  but  10  inches  would  prolmbly  not  be  much  out  of  the 
way-  There  is  on  record  an  account  of  mohair  measmung  20  inches. 
Mr.  U.  S.  Grant,  of  Oregon,  reports  a  buck  with  a  fleece  \d  inches 
long.  In  the  southern  part  of  the  country,  where  shearing  is  done 
twice  a  year,  the  fiber  must  necessarily  be  shorter.     Thia  is  a  disad- 
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vantage,  as  the  spinners  prefer  a  long  fiber.  Schreiner  shows  (p.  119) 
a  picture  of  a  buck  carrying  a  13-months'  fleece,  weighing  16  pounds, 
which  touches  the  ground.     The  feet  of  the  animal  are  just  visible. 

The  weights  of  the  fleeces  in  the  United  States  are  much  greater 
than  in  Turkey  and  about  the  same  as  in  the  Cape  of  Good  Hope. 
With  reference  to  Turkey,  Schreiner  says:  *' It  would  seem  that  14 
pounds  for  rams  and  8i  pounds  for  ewes  are  about  the  maximum 
weights  of  really  first-class  fleeces,  and  that  if  these  weights  are  much 
exceeded  the  quality  of  the  hair  is  inferior  and  a  good  deal  of  the 
weight  is  due  to  oil  and  dirt."  In  the  Capo  of  Good  Hope  buck  fleeces 
have  surpassed  15  pounds  and  ewe  fleeces  11  pounds.  Information  at 
hand  indicates  that  the  average  weights  of  fleeces  in  Oregon  exceed 
those  of  other  sections  of  the  country,  especially  in  the  warmer  por- 
tions. This  reminds  one  of  the  opinion  of  Colonel  Black,  that  the 
fleece  will  be  increased  1  pound  in  weight  by  moving  the  gaaAs  to 
the  colder  Northern  States. 

Schreiner  says  that  the  goats  must  not  be  crowded  together  in 
quarters  if  the  best  fiber  is  to  be  obtained,  and  Hoerle  says  that  '^  goats 
running  together  in  small  herds  will  shear  from  25  to  40  per  cent 
more  than  when  running  in  large  herds."  The  size  of  flocks  is  discussed 
in  another  place  (see  p.  000). 

The  influence  of  semiannual  shearing  upon  weight  of  fleece  is  also 
discussed  elsewhere  (see  p.  000). 

Kenip, — The  term  "kcmp"  used  in  connection  with  mohair  refers, 
in  a  collective  sense,  to  the  coai*se  hair  of  the  goats,  and  is  especially 
noticeable  in  the  lower  grades.  Hoerle  says:  "Kemp  is  the  coarse, 
dead-looking  hair  all  through  the  mohair,  about  2  to  4  inches  lon^jf, 
which  I  consider  to  be  the  degenerated  remnants  of  the  long,  coarse, 
dead-looking  outer  coat  of  some  common  goats.  It  is  usually  thickest 
on  the  hind  quarters  of  badly  bred  goats."  Its  presence  in  mohair 
always  reduces  the  price  in  proportion  to  the  amount  that  is  present. 
The  reasons  for  this  arc  various — the  hair  is  coarser  than  the  mohair; 
it  is  lusterless;  it  is  of  various  short  lengths  and  must  be  removed,  in 
doing  which  there  is  a  heavy  loss  of  mohair;  and  it  will  not,  except  to 
a  limited  degree,  take  the  dyes  used  for  mohair.  This  last  statement 
is  a  striking  fact  and  ought  to  be  the  means  of  prompting  the  mohair 
growers  to  strive  to  breed  it  out.  Whether  or  not  it  can  be  done 
entirely  is  an  open  question,  but  it  is  believed  by  many  prominent 
breeders  that  it  can  be  done.  Schreiner,  however,  considers  kemp  a 
part  of  the  fleece  that  can  not  be  eradicated  completely. 

C.  P.  Bailey  &  Sons  Company  say: 

Kemp  is  a  coarso  white  hair  which  grows  from  a  separate  root  sheath  between  the 
mohair  and  is  usually  thickest  upon  low-grade  goats.  It  is  moet  noticeable  along 
tlie  Imcklwne  and  around  the  tail  and  upon  the  thighs.  We  have  never  seen  a  goat 
entirely  free  from  kemp,  nor  have  we  ever  seen  mohair  irom  any  part  ol  the  world 
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Fig.  2.— a  Yearling  Angora  in  Cape  Colonv. 
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^  ws»5  entirely  free  from  it.  Kemp  may  be  liest  detected  by  fleparating  tlie  moliair 
upon  the  thigh  of  the  animal  and  cloi^ely  inspecting  the  nx»ts  of  t!>o  hair.  It  will  Ije 
eec^n  as  short,  coarse,  histerle«3 fibers  closely  intorraingled  with  the  long,  silky  inohiur. 

After  tlic  mohair  sorter  has  donp  his  work  with  a  fleece  the  fiber  13 
ecoured,  dried ^  and  .straightened,  and  then  put  upon  a  combing  luacliiue. 
This  machine  separates  all  fibers,  whether  of  kemp  or  mohair,  of  4 
inches  in  length  and  under.  Kemp  of  a  greater  lentrth  than  4  inches 
remains  with  the  longer  mohair.  If  there  is  much  of  this  long  kemp 
after  the  first  combing,  the  fiber  passes  through  a  second  combing, 
the  machine  being  set  to  throw  out  the  kemp  and  mohair  of  greater 
length* 

The  residue  of  these  two  com  lungs,  being  a  mixture  of  kemp  and 
short  mohair,  is  called  noilage.  The  first  lot  of  noils  is  about  2  inches 
long  and  the  second  4  or  more  inches  long.  The  length  of  the  second 
noils  will  vary  with  different  gi-ades  of  mohair,  depending  upon  the 
length  of  the  kemp  present. 

Some  mohair  will  shrink  40  per  cent  in  weight  in  the  fii*st  combing 
audio  percent  in  the  second.  The  muhair  thus  combed  is  used  in  the 
fabrication  of  plushes  and  fine  dress  goods,  while  the  noils  go  into  the 
manufacture  of  carpets,  blankets,  hats,  etc. 

In  a  recent  article  in  the  Oregon  Agriculturist,  Mr,  George  B, 
Goodall  says: 

A  maiority  of  the  mohair  growers  in  this  country  Httlo  realize  how  much  kemp 
has  to  do  ill  keeping  down  viiluea  uf  their  clips.  If  they  could  spend  a  few  hours 
in  our  soiling  and  combing  room  a  the  leijson  learned  would  be  of  great  value  to 
them — more  than  could  be  obtained  by  reading.  In  watching  the  coiuba  at  work 
they  would  notice  Bome  making  5,  10,  or  32  percent  of  noil  or  waste,  while  others 
will  be  talking  out  30  or  40  ptr  cent.  A^k  the  comber  the  reason  of  tliis  and  he  will 
reply  that  one  lot  has  a  iiitjch  larger  amount  of  kemp  than  the  other.  One  fiber  of 
kemp  takes  out  iivo  or  six  good  libera  which  ehould  go  into  yarn*  It  may  not 
generally  be  known  why  kemp  U  (such  an  objet^tion,  but  when  we  sftato  that  it  will 
not  take  color,  but  remains  nrajly  white  in  the  goods  after  passing  through  the  dye 
\mihf  you  will  understand  why  1  write  so  strongly  on  this  point.  If  you  waut  to 
fonn  Home  idea  of  how  a  fabric  looks  made  from  kempy  mobair  yarn,  just  look  at  a 
man'a  hair  that  has  commenced  to  turn  gray,  especially  dark  or  black  hair. 

Through  the  kindness  of  Mr,  Goodall  the  Bureau  of  ^L^jiimal  iLdus- 
try  has  received  some  samples  of  low-grade  plushes  for  car  seats 
which  show  the  efTeets  of  kemp  in  mohair.  Although  in  this  ease 
dyes  were  us<^;d  which  acted  to  some  extent  uixm  the  kemp,  the  coarse, 
dull-colored  hairs  are  casil}^  seen.  An  effort  was  made  to  photograph 
the  samples  for  reproduction  in  this  paper,  but  it  was  impossible  to 
bring  out  the  details  sufficient  to  show  the  kemp^  although  it  was 
plainly  visible,  under  certain  lights,  in  the  plushes. 

The  following  is  taken  from  Mr,  E,  H,  Jobson's  Angora  Goat 
Kaising: 

In  the  first  crosiaing  of  goats  tho  kemp  hair  will  l>o  paramount  in  appearance  with 
the  mobair  and  will  be  very  roarsr,  and  as  the  animal  l>econirft  better  graded  the 
ehorter  the  kemp  will  be,  and  it  ftlao  generally  becomea  of  a  finer  fiber  a^s  the  pare 
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blood  ia  infused.  Upon  examining  the  best  grade  of  goats  that  we  ha^e  we  find  that 
the  kemp  is  very  short,  probably  only  three-fourths  of  an  inch  in  length,  and  the 
mohair  on  one  of  these  goats  is  8  inches  long  and  wei^s  5  pounds,  while  the  kemp 
on  the  second  goat  is  just  as  scarce  and  of  the  same  length;  also  the  mohair  is  of 
the  same  length,  but  the  weight  is  fully  2  pounds  more  than  it  was  on  the  first  goat: 
herein  lies  the  difficulty.  Both  goats  have  the  same  appearance  so  far  as  examina- 
tion can  determine,  but  the  second  goat  is  inferior  to  the  first  because  the  fiber  of 
his  hair  is  much  coarser  than  the  other  and  contains  more  of  the  kempy  blood; 
hence  the  difficulty  in  examination  appears  in  the  quality  of  the  fiber,  which  can  be 
detected  only  by  an  experienced  eye. 

The  kemp  hair  will  always  be  known  by  its  being  shorter  and  very  coarse  and  of  a 
chalky-white  appearance.  It  is  particularly  noticeable  on  account  of  its  having  no 
luster,  which  is  characteristic  of  all  mohair.  The  first  place  that  kemp  becomes 
extinct  on  a  goat  is  on  shoulders  and  neck — i.  e.,  on  the  sides  and  along  the  ribs — and 
the  last  place  for  it  to  became  extinct  is  along  the  top  of  the  neck,  down  the  back- 
bone, and  on  down  to  the  hocks,  the  hocks  being  Tcnerally  the  final  place  for  the 
disappearance  of  the  coarse  hair;  also  you  will  find  kemp  to  predominate  on  the 
belly.  Do  not  understand  mo  to  say  that  the  kemp  becomes  entirely  extinct,  for  it 
does  not,  but  it  is  covered  up  with  the  mohair  and  can  be  seen  only  by  throwing 
the  animal  down  and  examinmg  him  carefully,  and  if  he  is  apparently  free  from 
kemp  you  can  examine  him  on  the  places  above  mentioned  and  you  will  invariably 
find  more  or  less  kemp,  and  generally  you  will  find  considerable  all  over  the  body. 
A  good  way  to  examine  the  hair  h  to  pull  out  a  small  lock  and  spread  it  out  in  the 
hand,  and  you  can  readily  discern  any  coarse  hairs  that  may  be  in  it.  It  is  supposed 
by  the  best  authorities  we  have  that  there  are  no  goats  in  the  world  that  are  abso- 
lutely free  from  kemp,  although  it  is  confidently  expected  by  many  of  the  prominent 
breeders  that  it  is  only  a  question  of  a  few  years  more  of  careful  breeding  until  we 
have  a  kemple^  goat. 

In  addition  to  the  above,  Mr.  Jobson  writes  to  the  Bureau  his  opin- 
ion that  there  have  not  yet  been  produced  any  goats  absolutely  free 
from  kemp,  but  he  believes  that  the  intelligence  of  the  Americans 
will  enable  them  to  produce  such  goats,  and  he  himself  proposes  to 
devote  several  years  to  the  effort.  He  proposes  to  begin  this  work 
upon  the  assumption  that  there  is  nowhere  an  absolutely  pure  Angora 
goat — that  there  is  at  present  in  all  of  them  in  some  degree  the  blood 
of  the  common  breed. 

The  discussion  of  kemp  will  close  with  quotations  of  the  opinions 
of  correspondents  of  the  Bureau  who  have  had  experience  in  raising 
Angoras.  It  may  be  stated  that  a  large  majority  of  these  men  hold 
that  kemp  never  disappears  entirely.     The  quotations  follow: 

I  don't  think  {hat  there  are  500  Angoras  in  the  United  States,  thoroughbreds  or 
croasbreds,  that  are  entirely  free  from  kemp.  Judging,  however,  from  what  I  have 
seen  in  former  years^,  freedom  from  kemp  can  exist,  even  with  second  and  third 
crosses,  provided  the  right  kind  of  common  docs  are  mated  with  really  kempless 
bucks.  Such  experiments  were  made  with  bucks  of  the  Price  Maurice  imjjorta- 
tions  to  Australia,  of  which  one  buck  and  two  does  came  to  Texas.  Mr.  Schreiner, 
the  Cai)e  Colony  authority,  says  that  none  of  the  pure  bloods  (fo  called)  imported 
into  CajK*  Colony  from  Turkey  were  free  from  kemp,  and,  further,  *Hhat  kemp  can 
and  will  be  entirely  eliminated  from  our  [Cai)e  Colony]  best  stud  goats  of  our  most 
intelli^nt  breeders  I  have  no  doubt  whatever,**  with  which  opinion  I  fully  agree.— 
Q,  A.  UoerU, 
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In  aU  croeses  It  will  et\\\  remain,  to  some  extent  at  leasts  on  sorae  parts  of  tUe  body; 
for  InstJuice,  on  the  belly,—//*  T.  FacJu, 

It  will  never  disappear. — Ilarria  dc  Bajflor, 

If  only  the  pure-blooded  AngoiBS  are  used  aa  sires,  kemp  will  l>e  imiieTiTeplible  in 
fiboiit  six  or  eight  generationa.— 0>/.  Tf  iJZuxnt  L.  Black. 

There  is  but  little  in  the  very  best* — Abe  Bladbbufn. 

There  ia  not  much  after  the  fifth  cross.— Oscar  Tom. 

In  the  fourth  cross  it  nearly  disappears,  but  never  entirely. — ([  P.  Bmlry, 

1  can  not  find  kemp  in  my  thoroughbreds,  although  I  have  found  it  in  billies  that 
I  bought  for  pure.  I  tliink  it  can  be  bred  out  with  projper  care  in  eelection  of 
billiea* — George  A.  Ilouch 

Other  delctcrhm  Jintures. — The  very  short  hair,  mane,  kemp,  and 
<Jie  hair  that  ha^  been  cut  twice  in  shearing  are,  together,  called  noils, 
and  this  must  all  be  combed  out  before  the  mohair  can  bo  8pun,  The 
noilage  in  Turkish  mohair  i-s  only  15  to  20  per  cent.  In  our  domestic 
product  it  runs  as  high  as  40  per  cent  Noils  are  worth  only  14  to  16 
cent^  a  pound,  the  same  as  short  wool  for  blankets. 

In  some  sections  of  our  country,  where  the  tJimato  is  dry  and  the 
soil  distinctly  alkaline,  the  natural  animal  yolk  disappears  from  the 
mohair,  leaving  it  diy,  frowsy,  and  harsh.  The  dust  of  the  fine  alkali 
soil  penetrates  the  fleece,  so  that  much  of  the  mohair  grown  in  those 
sections  ia  loaded  with  it,  amounting  in  some  instances  to  40  per  cent 
in  weight. 

Markds  andfactarks. — ^Two  of  the  questions  which  the  mohair  pro- 
ducers were  asked  to  answer  were:  ^^Do  you  hare  any  difficulty  in 
disposing  of  your  mohair  V^  and  *  *  Where  do  you  market  your  mohair  T' 
The  answers  to  the  lirst  question  were  all  iirmly  in  tlie  negative  except 
in  one  instance,  where  an  Arizona  producer  replied:  '*I  havo  no  diffi- 
culty in  disposing  of  my  good  mohair,  but  my  short  and  kempy  stock 
gocfs  slow  and  at  a  low  price  (23  cents). '^  There  is  much  encourage- 
ment in  these  replies  to  those  who  may  fear  that  the  markets  may  not 
demand  the  supply.  The  ingermity  of  the  manufacturers  in  working 
the  better  grades  into  woolen  fabrics  and  the  poorer  grades  into 
plushes  w^hich  make  good  car  seats,  horse  blankets,  hats,  etc.,  has,  oo 
doubt,  opened  the  way  for  the  eonsamption  of  all  that  may  be  pro- 
duced. 

As  to  factories,  there  are  more  than  a  sufficient  number  in  this 
country  to  manufacture  the  product;  in  fact,  many  of  them  do  not 
attempt  to  use  mohair  for  the  reason  that  the  supply  is  so  limited. 
These  factories  of  the  United  States  are  all  in  the  East,  and  the  prin* 
cipal  market  for  the  mohair  is  New  York.  The  marketing  center  of 
the  world  is  Bradford,  England,  where  practical!}^  all  the  product 
of  Cape  of  Good  Hope  and  Turkey  is  sold* 

Very  iew  of  the  mills  will  purchase  direct  from  the  producer.    They 
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find  it  preferable  to  buy  from  the  commission  merchant,  as  he  sepa- 
rates and  classifies  the  fleeces,  and  the  purchaser  is  enabled  to  make 
personal  inspection.  A  few  producers  ship  their  mohair  to  Boston, 
and  others,  especially  some  of  those  in  the  Northwest,  sell  to  com- 
mission men  in  Portland,  while  others  of  the  West  sell  in  San  Jose,  Cal. 
Production. — The  production  of  mohair  will  be  considered  elsewhere 
(seep.  364)  in  connection  with  the  world's  production  and  the  imports 
and  exports. 

MANUFACTURES   OK    MOHAIR. 

One  of  the  reasons  why  the  mohair  industry  has  lagged  so  in  this 
country  during  the  fifty  j'ears  since  the  introduction  of  Angora  goats 
is  that  the  use  of  mohair  goods  was  subject  to  the  caprices  of  fashion. 
It  would  not  bo  strictly  correct  to  say  that  the  industry  has  even  got 
be^^ond  the  influence  of  fashion,  but  it  is  at  least  nearly  so.  There  is 
now  a  steady  demand  for  the  product  of  our  country,  and  much  is 
imported  besides.  Dame  Fashion  is  still  whimsical  toward  all-mohair 
goods,  especially  dress  goods,  but  the  mohair  is  mixed  vnih.  other  fibers 
for  producing  fabrics  of  strength  and  luster,  and  the  home  supply  is 
not  nearly  equal  to  the  demand.  Because  of  the  limited  and  uncertain 
supply,  some  mills  which  have  at  times  used  mohair  no  longer  attempt 
to  secure  it.  They  are  prepared  to  use  it  as  soon  as  the  supply  will 
warrant  the  undertaking. 

Mr.  George  E.  Goodall,  president  of  the  Sanford  Mills,  Sanford, 
Me.,  who  has  kindly  furnished  the  Bureau  with  valuable  informatieii, 
states  that  his  mills  consumed  840,000  pounds  of  domestic  mohair  and 
460,000  pounds  of  Turkish  mohair  in  1899,  a  total  amount  of  1,300,000 
pounds.  While  these  mills  are  believed  to  bo  the  largest  consumers 
of  the  domestic  product,  there  are  thousands  of  pounds  consumed  by 
other  mills  (see  p.  354).  This  proves,  first,  that  there  is  a  good 
demand  for  mohair,  and  second,  that  the  usual  estimate  of  the  domes- 
tic production  in  1899  as  being  between  6O0jOO0  and  800,000  pounds 
is  far  below  the  real  amount. 

Only  a  small  percentage  of  the  domestic  product  of  mohair  is  of 
superior  quality,  as  has  been  shown  in  previous  pages.  The  greater 
amount  is  of  inferior  quality  from  various  causes:  First,  the  fleece 
from  the  crosses,  beginning  with  the  first  cross,  is  called  mohair,  and 
is  indeed  worth  something;  second,  all  of  the  crosses  up  to  the  fourth 
or  fifth  have  a  great  deal  of  kemp  in  the  fleece  (it  never  disappears 
entirely  from  any  cross);  third,  efforts  have  been  directed  too  per- 
sistently toward  producing  a  large  fine-looking  animal,  the  fleece  being 
a  secondary  consideration;  fourth,  the  staple,  when  of  superior  quality, 
is  often  too  short. 

Many  grades  of  mohair  are  mixed  with  silk  and  wool  in  a  large 
variety  of  fabrics  in  which  it  formerly  was  not  used.     It  is  made  into 


eNTEKWTH    A?fNUAL    HEPORT, 

dress  goods  known  as  niohiiir,  and  nmrh  of  what  is  usually  called 
alpaca  h  nofchinjt^  leys  than  mohair.  The  tine  fabric  called  camers-hair 
goods  is  also  of  the  best  mohair,  and  not  from  the  camel,  as  we  would 
8uppo.se  from  its  name.  ^'Chamal"  is  the  Arabic  word  for  camel,  and 
the  Arabs  called  the  Angora  goat  the  chamal.  Mohair  braids  contest 
the  markets  with  silk  braids  and  arc  never  out  of  fashion.  The  ways 
iu  which  it  is  used  with  .;ilk  and  wool  are  numerous.  It  adds  to  these 
tiberfe  not  only  its  brilliant  inherent  luster,  but  gre^it  durability  as 
well.  The  growers  of  mohair  are  fond  of  quoting  Dr.  Davis,  who 
s^tated  ill  the  Agricultural  Report  for  1853  that  *'I  have  socks  [of 
mohair]  which  I  have  worn  for  six  years  and  are  yet  perfectly  sound." 
He  is  also  quoted  as  sa3'ing  that  while  in  Asia  he  saw  wrappers  of 
mohair  used  by  the  natives  which,  the}^  assured  him,  had  descended 
from  sire  to  son  for  three  generations. 

Mr,  William  R.  Payne,  an  authority,  is  quoted  below  on  the  uses  of 
mohair: 

The  most  importaot  prmliiet  of  the  Angora  is  \lw  Iriog,  Bilky,  wavy  fleece,  used 
either  pare  or  in  connection  with  wool,  silk,  linen,  or  **car]ton"  in  a  variety  of  fab- 
rics fcr  house  funnnhings  and  ladien'  gowlf<,  brilliantines,  lining?,  braid,  plusljes, 
astraklian  cloth,  furniture  cuvermp,  curtain  material,  kiiit  goodts,  fancy  effects  in 
shawls  and  dress  good*?,  and  numerou.s  other  textiles.  *  ♦  *  The  ehort,  low,  and 
crossbred  hair  is  used  for  blankets?,  lap  nAna^f  rugs,  carpets,  and  low  gouds  generally, 
but  even  then  is  worth  more  per  pound  than  most  aheep  wool,  varying  from  10  to  21 
cent«  jwr  pound.  The  uaes  for  mohair  are  increasing  every  year,  and  new  outlets 
are  being  found  for  it  as  manufacturers  are  advancing  iu  the  variety  of  their 
pro^lucts. 

TBB  JCSAT  AND   TUn   MARKSnt. 

Tfie  mmi, — In  building  up  u  flock  of  Angoras  from  common  goats 
(a  subject  which  ia  discus.'ied  elye where)  the  males  must  not  be  per- 
mitted to  grow  into  bucks  of  breeding  age;  and  even  among  the  high 
grades  there  are  eoiupanitively  few  I  nicks  that  should  lie  retained  as 
such  for  breeding  purjx^ses.  They  should  be  castrated  eai'ly.  The 
great  majority  of  these  wethers,  especially  if  they  are  of  the  first  or 
second  cross,  do  not  produce  sufficient  mohair  of  good  quality  to  war- 
rant flock  raisers  in  keeping  them.  These  should  be  converted  into 
Dieat  as  soon  as  large  enough.  Those  wethers  and  does  which  produce 
a  fair  quality  of  niohiiir  may  be  retained  for  that  purpose  for  a  few 
years  and  then  killed  for  meat.  They  arc  not,  however,  so  good  for 
this  puipose  a^s  the  younger  animals. 

There  is  a  deep-seated  prejudice,  as  has  already  been  stated,  against 
the  use  of  goats  of  any  kind  for  meat.  This  is  founded  upon  igno- 
rance rather  than  experience.  The  most  iU-saielling '"  bill}' '- of  the 
Worst  possible  type  is  by  many  made  the  standard  of  goat  meat  for 
the  whole  of  the  gout  family.  As  far  back  as  Abraham's  day  we  read 
of  goattt  being  used  for  meat  {very  likely  Angoras),  and  this,  too,  when 
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there  were  many  cattle  and  sheep.  Certainly  no  prejudice  existed 
against  them  at  that  time. 

There  is  not  much  to  be  said  about  the  meat  of  the  common  goat. 
It  is  not  so  generally  used  as  that  of  Angoras.  The  flesh  of  their  kids 
is  considered  veiy  fine,  and  in  some  sections  of  the  country  goats  of 
all  ages  are  killed  for  meat.  There  are  comparatively  few  common 
goats  in  the  United  States,  and  no  attempt  is  being  made  to  put  them 
upon  the  market.  The  current  report  that  goats  are  sold  to  the  pack- 
ers in  the  large  cities  for  canning  purposes  is  true  in  the  main,  but 
refers  to  the  Angora  giTides.  The  discussion  of  this  question  in  this 
paper  deals  with  the  Angoras  of  all  grades. 

The  flesh  of  the  Angora  is  exceedingly  nutritious  and  palatable. 
Shropshire  lambs,  which  are  considered  as  among  the  best  kinds  of  meat, 
are  said  not  to  be  superior  to  a  well-fed  and  well-cooked  kid.  In  the 
Southwest  these  animals  are  as  readily  sold  for  meat  as  sheep,  and  the 
market  has  never  been  overstocked.  A  gentleman  in  Texas  found  a 
ready  market  for  his  canned  Angora  mutton,  but  was  compelled  to 
close  his  cannery  because  the  supply  of  goats  was  not  nearly  sufficient 
to  supply  the  demand.  In  the  Northwest  the  principal  use  of  the 
Angora  is  for  clearing  bushy  land,  and  consequently  they  are  not  so 
extensively  used  as  food.  However,  in  nearly  every  locality  there 
some  have  been  killed  for  mutton,  and  there  has  never  been  a  deroga- 
tory statement  concerning  its  quality,  so  far  as  the  writer  is  able  to 
learn. 

In  Cape  Colony  it  is  said  that  the  old  does  are  slaughtered  to  fur- 
nish meat  for  farm  hands  and  young  wethers  are  sold  to  butchers  in 
the  town.  In  California  many  miners  purchase  Angora  wethers  in 
preference  to  sheep  wethers  for  salting  down  for  winter  use,  because, 
as  they  state,  the  Angora  contains  less  fat,  is  more  easily  kept,  and  is 
just  as  palatable. 

Mr.  John  L.  Hayes,  in  the  Overland  (1870),  said  that,  in  order  to 
test  the  qualities  of  Angora  and  sheep  mutton,  a  dinner  was  to  be  pre- 
pared with  the  two  kinds  of  meat,  and  that  the  guests  were  not  to  be 
informed  as  to  which  was  sheep  and  which  was  goat,  but  they  were  to 
decide  upon  the  merits  of  the  dishes. 

Twelve  disinterested  men  were  invited  to  partake  of  the  dinner  and  express  their 
ojunions  of  the  various  dishes  they  had  eaten.  Four  decided  in  favor  of  the  sheep's 
and  eight  in  favor  of  the  goat's  flesh;  and  since  that  breeders  in  Monterey  County 
have  no  difficulty  in  selHng  their  goata  to  the  neighboring  butchers  for  the  same 
price  paid  for  the  best  mutton. 

Mr.  E.  H.  Jobson,  of  Lake  Valley,  N.  Mex.,  is  autliority  for  the 
statement  that  the  wealthy  people  of  St.  Louis  recently  began  eating 
young  Angora  mutton  and  that  it  is  now  a  regular  portion  of  their 
fare. 
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>ne  erf  the  qnestions  to  whicb  the  Buraau  .nought  repliee  is  as  fol- 
I  lows:  '^In  your  opinjoti,  what  are  the  relative  values  of  Angora  flesh 
and  mutton?"    Several  an^swers  to  this  question,  with  other  quota- 
I  tions  upon  tho  same  subject,  are  given  herewith : 

As  a  food  there  b  no  meat  that  is  purer  or  more  tender.     It  is  better  than  muttoa, 

I  there  \a  not  that  cxce^sivt'  /at  tu  contend  with  tliat  la  found  on  eheep.     This  ia  a 

feature  in  the  Angora  venison.     In  Ihoir  feeding  habits  they  are  very  giinilar  to 

[  E  deer,  which  alone  is  sufficient  pnDof  of  the  merits  of  their  food  qnalities.    A  young 

kid  ii?  as  dainty  a  morsel  as  can  be  frjund  in  thc^  meat  line.     The  wealthy  pteoplo  of 

I  fit.  Louis  ref.'ently  took  np  the  fad  of  eating  young  Angom  venison^  and,  as  a  result, 

[it  is  now  a  regular  portion  of  their  fare;  and  thjit  (ad  had  duntj  a  great  deal  toward 

obviating  the  prejadico  which  has  ao  long  existtvl  against  tlie  xingora  venison  bb  a 

food.    Angora  mutton  is  now  being  sold  on  the  market  ut  a  fniction  of  a  cent  lea 

[  than  sheep  mutton. — E,  II,  Jobson,  Lake  VaUaff  X.  Mcjr. 

Tf  Angorua  are  rsistrated  or  spayed  when  early  kidtj,  and  properly  fe*l  before  mar- 
keting, and  if  thii^  ia  not  done  too  far  away  from  the  slaugbterhoa^esj  certjiinly  not 
more  than  a  two-days'  ride  (roatl  travel),  their  meat  is  fully  an  juicy  as  Southdown 
mutton,  while^  on  the  other  hand,  it  is  never  greasy.  This  ia  not  ouly  my  experi- 
•enoe  in  Texae,  but  was  also  that  of  Mis.  Sarah  K.  Barmore,  of  Rockland  Oount)% 
K.  Y.f  who  kept  a  flock  of  grade  Angoras  and  mUl  the  progeny  to  her  neighbors, 
principally  summer  residenti*  from  New  York  City.  She  emphasized  the  jmint  that 
ber  cu^toujers  preferred  it  to  ordinary  mutton,  because  it  was  not  greasy.  Feed 
Angoraa  a^  mucli  i\3  you  choose,  they  will  never  lay  on  fat  in  thick  liiyers  all  through 
"the  moat,  aa  m  the  cjihc  of  other  domestic  animals.  They  gain,  rather,  like  deer, 
in  meat  principally,  which  has  a  slight  venison  flavor. — Gwftav  A.  HoerU^  Ridge 

It  is  a  curious  fact,  but  tnie,  that  black-haired  animals  have  dariccr  skins  and 
darker  meat  than  white-haired  animals.  This  accounts  for  that  whiter  appeanmce 
of  the  Angora  goat  flesh,  which  enables  the  dealer  to  market  it  aa  mutton.  The 
IJlack  hair,  from  a  poetic  standpoint,  casts  its  jx^rpetual  shadow  on  the  \iand  and 
leaves  it  shaded.  The  goat  fleah  ia  a  pleasant  and  healthy  meat  It  should  be  so, 
«incc  the  goat  is  an  eater  of  clean  food,  and  is  possibly  the  freest  from  disease  of  any 
quadruped. — Queensland  Agncultural  Journal^  Matf^  IDOO, 

The  flei*h  of  the  Angora  goat  ia  said  to  l>e  superior  in  flavor  to  that  of  any  mutton. 
VC^  have  eaten  Feveral  half-bloods  and  found  them  delicious.  Some  of  the  meat  was 
put  on  fsale  in  a  local  meat  market,  and  the  purchasers  came  Imck  a  few  days  later 
aad  wanted  more  goo«l  mutton  like  that  they  got  the  last  time.  This,  we  think, 
is  a  strong  recommendation.  The  meat  is  juicy  and  s?wei  t  und  ban  a  game  flavor.^ — 
MiSer  &  Sibky,  Venango  Count^^  Pa, 

The  Angora  is  much  more  nutritious  than  sheep  mutton,  especially  where  the  meat 
is  grown  on  underhniah  (leaves),  aa  the  following  compilation  of  relative  values  of 
feed  will  show: 
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It  is  often  prescribed  by  physicians  for  invalids  and  children  for  this  reason.  The 
meat  is  excellent,  and  not  distinguishable  from  mutton  of  the  same  age  and  conditioiL 
It  is  largely  sold  as  such  in  many  of  the  larger  markets,  being  regarded  as  a  staple  in 
the  districts  where  it  is  raised. — W,  O.  Hughes  d:  Co,,  Hastings,  Tex. 

It  is  the  universal  testimony  of  those  who  are  familliar  with  Angora  goats  that  the 
flesh  of  this  animal  is  far  superior  to  that  of  the  common  goat.  The  Angora  is  quite 
as  valuable  for  its  flesh  as  for  its  fleece. — Oregon  AgricuUwrist,  Portland,  Oreg» 

The  meat  from  Angora  goats  is  fully  as  good  as  the  most  juicy  mutton.  This  meat 
is  sought  now  more  than  at  any  previous  time. — Kansas  City  Drovert^  Telegram, 

Anybody  who  has  ever  tasted  a  roasted  or  barbecued  piece  of  Angora  mutton  will 
find  it  is  better  than  any  meat  they  ever  tasted.  Angora  mutton  is  worth  in  the  mar- 
kets about  the  same  as  sheep  mutton.  I  sell  it  to  my  neighbors  at  4}  cents  per  pound, 
and  in  town  I  sell  it  at  5  and  6  cents  per  pound. — H.  T,  Fuchs,  Tiger  MUU,  Tex, 

It  is  better  than  mutton,  being  free  from  the  oily  taste  of  sheep  meat  and  partaking 
somewhat  of  the  flavor  of  wild  meat. — George  A.  Houck,  Eugene,  Oreg, 

Angora  mutton  is  far  superior  to  that  of  sheep  and  brings  just  as  much  on  the  mar- 
ket.    Being  free  from  disease,  why  not? — Josephus  /?.  BameUe,  Globe,  Ariz, 

Superior,  as  they  live  principally  upon  leaves  and  weeds,  which  gives  to  the  meat 
a  game  flavor. —  W.  T,  Mclniire,  Kansas  City,  Mo. 

It  takes  an  expert  to  tell  the  difference;  and,  if  there  is  a  difference,  it  is  in  favor 
of  the  Angora. — Harris  it  Baylor,  Montell,  Tex, 

I  believe  it  is  superior  in  that  it  is  absolutely  pure,  with  no  superfluous  fat,  and  ia 
as  tender  as  the  finest  of  venison. — E.  H,  Jobson,  Lake  Valley,  N,  Hex, 

I  prefer  the  Angora  or  common  goat  flesh  to  that  of  sheep,  though  I  have  seen 
many  people  who  could  not  tell  the  difference. — H.  I.  Kimball,  Maxwell  City,  N,  Mex, 

1  consider  one  as  good  as  the  other. — .16c'  Blackburn,  North  YamhUl,  Oreg, 

Young  goats  are  fine  meat,  but  old  wethers  are  tough  and  strong,  although  good 
when  boiled  tender  and  ser\'ed  cold. — Oscar  Tom,  Angora,  Oreg, 

The  young  wethers  make  the  best  of  mutton.  The  meat  is  rich  and  juicy  and  free 
from  the  strong  taste  so  common  to  the  meat  of  the  common  goat.  I  consider  it 
equal  to  mutton.  We  have  sold  hundreds  of  head  for  mutton,  always  reserving  the 
skins,  which  are  worth  green  from  75  cents  to  $2  each. — C,  P,  Bailey,  San  Jose,  OaL 

I  think  one  ia  equally  as  good  as  the  other. — A,  T,  Wain,  Salem,  Oreg, 

Angora  ia  very  much  the  best. —  U,  S,  Grant,  Dallas,  Oreg. 

It  takes  an  expert  to  tell  the  difference,  or  to  tell  Angora  mutton  from  venison 
where  the  goat  had  access  to  brush. — Cook  tt*  Buck,  Oskaloosa,  Kans, 

1  value  Angora  mutton  50  per  cent  above  sheep  mutton. —  V.  Cladek,  Larwood,  Ortg, 

Angora  flesh  is  worth  12  per  cent  more  than  mutton.— Richardson  Bros.,  Dubuque, 
Iowa. 

It  is  preferable  to  mutton,  as  it  does  not  have  the  woolly  flavor  so  objectionable 
to  many  people.  During  the  browsing  season  the  meat  has  a  venison  flavor,  but  this 
is  lost  when  com  is  fed  in  the  feed  lot. — P.  C.  Johnston,  Laurence,  Kans. 

I  am  sorry  we  have  no  regular  market  for  goat  meat.  It  is  as  fine  as  venison  when 
killed  in  condition  and  properly  cooked. —  W.  Broivn,  Salem,  Oreg. 

Local  butchers  will  pay  10  cents  per  pound  for  the  carcass  dressed,  the  seller  retain- 
ing the  pelt,  which  brings  $2. — J.  McGovern,  Libby,  Mont, 
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Fia  1. —Angora  Kids. 

I  riln^inHJnn  lurnishi*  I  by  S\.  iL  HiJi^ht*s  ,t  Tu  .  Hit'^thii^K;.  Tvx.) 


Fig.  2.— Going  to  Pasture,    iSeparation  of  Does  from  Kids  by  Means  of  Bridge.) 

(llhiiilratiMji  fiirikij-hwl  by  \V.  r,,  \lu}ihvs,S:  Co.,  HiwIlnK'*^  Tex.) 
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Th^rrmmcetn* — One  of  the  first  quest  ioni?  to  be  consi<lered  by  a  man 
rbo  18  about  to  embark  in  stock  raLsiiig  of  any  kind  is  the  markets  for 
hia  .surplus.  This  question  h  first  because  it  is  the  principal  one  and 
all  inqK>rtant.  The  one  who  proposes  to  begin  with  a  iloek  of 
tborouj^hbred  or  high-grade  Angoras,  such  aa  will  yield  luerchan table 
mohair,  will  not  need  to  consider  markets,  as  the  increase  will  bo 
employed  to  produce  mohair;  but  a  large  number  of  flocks  will  bo 
built  up  in  the  future,  \\s  they  have  t»een  in  the  past,  by  the  use  of  doea 
of  the  common  1  treed.  This  inethcKl  will  necessitate  getting  rid  of 
every  wether  for  two  or  three  years.  All  does,  of  course,  are  kept  for 
breeding  with  purebred  l>ueks.  It  will  1>e  ascertained  that  the  Heeco 
of  low  gmdes  is  barely  worth  the  cost  of  clipping  it;  that  the  skin  13 
not  so  valuable  for  leather  as  that  of  the  common  goat;  and  that,  as  a 
rug  or  robe,  the  pelts  are  not  so  valuable  as  those  of  the  higher  j^radcs* 
Therefore,  if  there  is  to  be  any  profit  from  this  Dart  of  a  flock,  there 
must  be  a  market  for  the  meat. 

80  many  questions  concerning  this  pliase  of  the  industry  have  corae 
to  the  Bureau  of  Animal  Industry  that,  in  collecting  data  for  thia 
pap*n',  it  was  decided  to  go  beyond  the  newspaper  accounts  and  ascer- 
tain the  facts  from  the  actual  producers  themselves.  The  question 
submitted  was,  '^Do  you  have  any  difficulty  in  disposing  of  3^our  sur- 
plus Angoras  for  meat?"  The  answers  have  been  invariablv  in  the 
negative.  It  should  V>e  said,  however,  that  in  the  Northwest  very  few 
are  used  for  meat.  They  arc  considered  more  valuable  there  as  brush 
destroyers.  The  conditions  obtaining  there  are  not  found  in  all  locali- 
ties where  Angoras  are  raised.  In  many  places  Angoras  will  be  kept 
where,  instead  of  pennitting  them  to  destroy  the  brush  utterly,  efforts 
will  be  made  to  preserve  brush  pasture  for  them;  in  the  Southwest 
they  are  not  all  required  for  destroying  brush,  and  thousands  must  l>e 
sent  to  market. 

The  reason  why  goats  are  not  seen  oftencr  in  the  market  reports  of 
receipts  and  shipments  is  that  they  pass  as  sheep.  It  is  stated,  how- 
ever, that  increasing  numl>crs  are  seen  in  the  larger  markets.  In  the 
Union  Stock  Yards  of  Chicago  as  raao}^  as  8,(K>0  were  received  in  one 
week  last  year. 

While  the  goats  pass  as  sheep,  they  are  also  sold  to  consumers  as 
sheep.  They  have  not  yet  brought  as  good  prices  as  sheep,  and  it  can 
not  be  hoped  that  they  will  do  so  until  there  is  the  same  demand  for 
their  mutton,  which  will  come  as  soon  as  the  pi*ejudicc  against  goats 
disappears.  The  difference  is  very  slight  in  some  places.  In  Kansas 
City,  for  instance,  the  sheep  bring  about  one-half  a  cent  per  pound 
more  than  goats.  The  packers  buy  them  as  goats  and  sell  them  as 
sheep  in  the  form  of  dressed  meat  or  eauued. 
11359—01 21 
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Some  of  the  answers  to  the  question  submitted  bj  the  Bureau  are 
appended: 

You  ask  if  I  have  any  difficulty  in  dispoeing  of  goats  for  meat.  None  at  all.  The 
packers  here  buy  goats  as  goats  and  sell  them  as  sheep.  They  make  a  difference  of 
about  half  a  cent  a  pound  iu  favor  of  sheep  when  baying,  and,  as  they  never  sell 
goats,  they  save  that  difference  in  selling. — Thomas  H.  Mdslin,  Kansas  City,  Mo, 

None  whatever. —  W,  O,  Iluf^ws  tC*  Co.,  HaMinfffif  Tex. 

Angoras  bring  now  in  Kansas  City  and  Chicago  within  4  or  5  per  oent  of  the  price 
of  ranch  sheep,  while  ten  or  twelve  years  ago  not  half  that  much  could  be  obtained. 
Were  it  not  for  their  unpopular  name  ^^goat/'  the  meat  would  bring  by  far  the 
highest  prices  in  the  retail  markets — provided,  of  course,  that  they  reach  the  market 
in  proper  condition. — O.  A.  Hoerle,  Bxdgewoody  X.  J. 

I  sell  readily  at  the  four  large  markets  within  25  to  40  cents  per  hundredweight  of 
the  same  grade  of  sheep.  They  are  purchased  by  the  packers.  They  dress  out 
more  meat  than  sheep. — R.  C  Johnston,  Lawrence ,  Katis. 

We  do  not  have  to  dispose  of  them  for  meat,  as  there  are  parties  always  anxious  to 
buy.  We  would  have  no  tmuble  to  dispose  of  them  for  meat  if  we  wanted  to. — Rkk- 
ardson  Bros.,  Dubuque,  Iowa. 

We  do  not     It  usually  sells  for  a  little   less  than  mutton. — C  P.  Bailey,  tSan 

Jose,  CaL 

There  is  no  sale  here  for  goat  meat.  Wethers  are  generally  used  for  their  mohair 
or  clearing  land  of  brush. — Oscar  Tom,  Angora,  Or  eg. 

There  is  not  much  use  being  made  of  them  except  for  clearing  land.  A  few  are 
occasionally  slaughtered  here. — Abe  Blackburn,  North  Yamhill,  Oreg. 

Th3  demand  for  mutton  goats  is  greater  than  the  supply.  We  get  good  values  for 
the  mutton. — E.  H.  Jobson,  Lake  Valley,  N,  Mex. 

They  sell  as  readily  as  sheep,  but  bring  from  25  to  50  cents  per  hundredweight  less 
on  the  market. — W.  T.  Mclntire,  Kansas  City,  Mo. 

None  sold  for  meat  here. —  ]'.  Cladek,  Lancood,  Oreg. 

So  far  all  goats  are  wanted  for  clearing  brush  land,  and  there  is  no  trouble  in  sell, 
ing  them. —  ir.  Brown,  SaUm,  Oreg. 

We  have  a  Ux-al  market  which  can  use  three  times  as  much  as  we  produce. — 
Josephus  B.  Bametic,  Globe,  Ariz. 

Never  had  a  surplus  yet,  being  in  demand  at  fair  prices  for  clearing  land. — George 
A.  Ilouck,  Eugene,  Oreg. 

None  at  all.  If  fat,  the  packers  will  buy  them  rc»adily.  If  not,  the  sheep  feeders 
will  buy  them  for  fattening. —  William  L.  Black,  Fort  McKarett,  Tex. 

Have  not.  Have  used  and  sold  very  few  for  meat,  as  they  arc  in  demand  as  brush 
killers.— y.  R.  Standley,  PkUteville,  Iowa. 

None  at  all.  I  could  sell  hundreds  and  thousands  as  easv  as  I  could  sell  sheep. — 
H.  T.  Fachs,  Tiger  MiU,  Tex. 

We  do  not,  but  on  account  of  a  prejudice  against  the  name  "goat,"  we  have  to  sell 
at  alx>ut  50  cents  less  than  sheep  bring. — Oonklin  Bros.,  Newville,  CaL 

THE   MILK. 

Tho  Angora  is  not  primarily  a  milch  goat,  and  is  not  often  employed 
for  that  purpose.  The  information  at  hand  indicates  that  the  quantity 
of  milk  given  by  an  Angoi*a  doe  in  uncertain,  and  only  in  exceptional 


SEVENTEENTH    ANNUAL    REPOBT- 


323 


casea  does  the  ftTnount  approach  that  f^iven  by  the  estabHshcd  hreoda 
of  inileh  guats,  .such  iis  the  Toggenbiu*g,  Malta,  and  Nubian  brreda. 
Some  of  the  records  of  the  earlier  importations  of  Angoiua  into  the 
United  States  ahow  that  K>mc  of  them  were  milked  with  success.  At 
this  time,  however,  tliey  are  not  I'ecommended  as  milch  goatfe;  they 
are  more  useful  in  other  lines.  It  in  stated  upon  the  authority  of  some 
of  the  olde.st  breedcrn  in  tiic  country  that  the  likelihood  of  finding  a 
good  Tiiilch  goat  among  t!ie  Angoras  diminishes  us  the  grade  of  the 
goat  is  raised.  The  milking  cjualities  evidently  come  from  the  side  of 
the  ^hort "haired  goats. 

The  quality  of  Angora  milk  is  said  to  }>e  equal  to  that  of  any  other 
breed,  and  more  nearly  equal  to  human  milk  than  that  of  any  other 
animal.  For  this  reason  it  is  considered  the  best  sulistihite  for  mothers' 
milk  for  infants.  An  uualy»is  of  goat^'  milk  for  the  British  Goat 
Society,  with  an  analysis  of  cows'  milk  for  comparison,  is  shown  in 
the  table  lyelow.  It  should  be  stated  that  the  cows^  milk  was  from  a 
cow  which  was  a  winner  at  a  daiiT  show. 


Oomparigot^  nf  amUififtSB  nf  gout^  milk  trrkd  eotvM*  mUk, 


t 


ElexduuL 


Wfttcr 

AMh ,. 

TotAL 


Goal*' 
milk. 


100 


Co%miiilk. 


g.81 


lOQ 


•The  milk  has  an  additional  value  in  that  the  animal  is  pmctically 
immune  to  tnljerculosii*.  Less  than  a  dozen  casesj  of  tuberculosk  in 
goiita  are  recorded. 


THE   hKlSF. 


The  use  of  Angora  skins,  other  than  for  rolies,  rugs,  and  trimmings 
as  described  bek>w,  is  not  very  extensive.  The  skin  is  of  a  more  delii-afce 
constitution  thnti  that  of  the  comiuon  gnat,  and  so  does  not  make  such 
tough  leather.  While  the  skin  may  be  taken  as  an  item  of  salvage 
from  an  animal  that  has  died  or  l:)een  kilk^d  for  meat,  it  would  not  be 
profitable  to  mise  them  for  leather  alone.  If  such  skins  happc^n  to 
have  a  good  fleece  u^-.on  them,  they  will  be  worth  more  for  robes  or 
mgs,  but  even  t-hen  tliey  would  not  bo  profitable  alone.  There  must 
bo  other  scmrces  of  profit  in  addition  to  the  skins.  Angora  skins  are 
manufactured  into  morocco  for  nt^e  in  binding  books,  and  excellent 
gloves  arc  made  from  them  which  bring  from  $1  to  $1.50  per  pair. 

An  impression  is  widespieiul,  bMsed  upon  immnture  consideration, 
that  Anguni  skins  may  sotm  supplant   the  great  number  of  goat^kina 
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which  we  now  import  for  leather,  but  the  quality  of  the  skin  precludes 
any  such  possibility.     Upon  this  point  the  Oregon  Agriculturist  says: 

It  is  a  natural  mistake  to  suppose  that  Angora  goatskins  are  worth  as  much,  pound 
for  pound,  as  common  goatskins.  We  have  several  times  noted  the  fact  that  this  is 
not  the  case.  Angora  skins,  after  the  mohair  has  been  sheared  off,  will  bring  only  a 
little  over  one-half  as  much  per  pound  as  the  skins  of  the  common  goat 

The  only  way  to  keep  at  home  the  greater  part  of  the  money  now  sent  abroad  to 
pay  for  goatskins  will  be  to  raise  enough  common  goats  in  the  United  States  to 
supply  the  demand. 

Hides  should  be  kept  clean  and  should  be  dried  in  the  shade;  sun- 
dried  hides  are  worthless.  If  the  skins  arc  to  be  tanned  soon  after 
being  removed,  they  may  be  salted.  If  they  are  not  to  be  tanned 
soon,  they  should  be  dried. 

ROBES,    RITGB,    AND   TRIMMTN08. 

Angora  pelts  are  used  quite  extensively  as  carriage  robes,  and  they 
make  up  into  very  handsome  ones.  There  was  a  time  when  the  buffalo, 
the  wolf,  and  other  wild  animals  supplied  the  demand  for  robes  in  this 
country,  but  the  extinction,  practically,  of  the  buffalo  and  the  great 
scarcity  of  the  other  animals  has  forced  us  to  look  elsewhere  for  sub- 
stitutes. An  effort  is  being  made  to  substitute  hides  of  the  Galloway 
and  Polled  Angus  breeds  of  cattle,  but  their  high  cost  will  prevent 
their  extensive  use. 

These  conditions  have  resulted  in  a  greater  demand  for  Angora 
skins  for  robes.  The  skin  is  sufficiently  tough  for  the  purpose,  and 
the  fleece  is  easily  dyed  any  desirable  color.  This  characteristic  has 
enabled  unscrupulous  dealers  to  sometimes  pass  them  off  on  purchasers 
as  the  skins  of  some  rare  animals.  In  their  natural  color,  the  white- 
ness and  brilliancy  of  which  can  not  be  excelled,  the  skins  of  the  kids 
and  younger  does  are  made  up  into  robes  for  baby  carriages.  There 
are  probably  a  greater  number  used  for  this  purpose  at  the  present 
time  than  in  any  other  way. 

As  a  general  statement  it  may  be  said  that  Angora  pelts  ai'e  worth 
from  $2  to  $3.  The  real  value  depends  upon  many  things — such  as 
the  size  of  the  skin,  the  length  of  the  fleece  upon  it,  and  the  time  of 
year  that  it  is  taken. 

As  rugs  these  skins  are  found  in  many  households,  and  they  are  both 
ornamental  and  durable.  They  may  be  used  in  their  original  white- 
ness, or  be  dyed  any  color  to  suit.  Their  softness  makes  them  very 
desii'able. 

They  are  extensively  used  for  trinmiing  for  children's  cloaks  and 
coats.  Some  first-class  skins  have  brought  as  high  as  $18  apiece  for 
this  purpose. 

Mr.  William  R.  Payne,  of  New  York  City,  who  has  had  much  experi- 
ence in  handling  goatskins,  says: 
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Angora  skins  properly  dressed  are  used,  white  t»r  tinted^  to  mftnufnctnre  rags^  robeei 
carriage  mai^,  fur  seta  for  children,  trimming  for  ladiea'  furs,  aod  also  for  duatere, 
horse  head  taj^^els,  doll  hair,  and  wigs.  They  are  mostly  imported  raw  from  Capeol 
Goofi  Hope  and  Turkey ^  and  range  in  value,  duty  paid,  from  $1.50  up  to  |3.50  each, 
undreaBed.  Domestic  skimj  arc  worth  from  50  c«2nta  for  kitlB  up  to  $2  each  for  lat^go 
lull-fleeced  pclt^.  The  low,  croasbredy  common  nkina  and  short  pelta  not  suitable  to 
drees  *re  used  by  morocco  and  glove  leather  manufacturers,  and  are  worth  from  15 
to  18  cents  a  pound  for  large  sizes  down  to  10  and  11  eenta  for  small  ones  and  kids. 

PKOTEtTI*>X    roit    HllEKr\ 

Th«}  ability  and  iiioliniition  of  the  huc.k:  to  rtt^ht  varmints  has  made 
him  ill  many  places  a  valuable  acquisition  in  herein  of  sheep.  It  ia 
mid  that  dogs  and  wolves  will  not  only  not  attack  a  grown  goat,  but 
will  not  venture  into  a  herd  of  sheep  where  there  is  a  buck  goat.  Many 
owners  of  sheep  in  this  country  recognize  the  value  of  the  goat  in  thia 
respect,  and  keep  one  or  more  for  the  pui-posc  of  protection  for  their 
sheep.  This  practice  is  especially  desirable  in  piv^tures  where  there  ia 
BO  herder  or  immediate  oversight.  If  one  or  two  goats  are  placed  when 
young  in  a  herd  of  sheep  they  will  remain  with  them  all  the  time.  An 
extensive  breeder  of  Pennsylvania  nays;  ''''  While  goats  do  not  fear 
dogs,  and  will  even  fight,  I  prefer  to  knep  dogs  out.  I  have  seen  them 
drive  a  dog  out  of  the  yard^  and  oftentimes  a  single  goat  will  protect 
a  flock  of  sheep  from  attacks  l*y  dogs,"  If  they  are  old  and  not  accus- 
tomed to  being  with  shecp^  they  will  in  all  p>nd>ai>ll)ty  keep  to  them- 
selves, away  from  the  sheep.  They  may  be  depended  upon  to  do  thia 
certainl}^  if  there  is  quite  a  number  of  them.  They  are  more  rapid 
walkers  and  more  inclined  to  wander  than  sheep,  and  so  will  flock  by 
themselves.     Their  protection  to  sheep  will  thus  prove  a  failure. 

It  is  quit43  amusiog  to  see  the  courage  of  a  dot^  when  she  protects  her  young  kid 
from  a  dog^  or  hog,  or  flock  of  buzxarda.  Two  of  my  neighbors'  doga  got  in  the 
habit  of  killing  my  kids,  and  one  doe  protected  her  kid  quite  a  while  fropi  the  two 
large,  vicious  dogs  until  the  neighbor  caught  one  of  the  dogs  and  gtive  him  a  good 
whipping,  when  the  goat  astJiated  in  thii?  work  by  butting  the  dog  with  all  her  might 
You  should  train  the  goats  to  he  brave  hy  taking  your  doge  into  the  goat  pen  with 
yon,  and,  in  case  the  dog  refuses  to  run  from  a  brave  goat,  scold  the  dog  to  make 
the  goat  thhik  that  Bhe  whippc<l  him.  If  you  bad  a  tame  wolf  trahjed  in  that  way 
you  could  train  your  goats  to  fight  wolves. ^^,  T.  Fuchs. 

BXRICDMENT   OF    LAND. 

The  enrichment  of  land  from  the  droppings  of  goats  is  decidedly 
noticeable  wherever  they  are  kept  for  a  year  or  more.  This  factor  ia 
of  no  small  importance  where  goats  have  been  employed  to  clear  the 
brush  from  land  with  the  object  in  view  of  turning  the  land  into  grasa 
pasture.  Such  land,  especially  if  hilly  and  rocky,  is  usually  in  need 
of  fertilizers  of  any  kind  if  cropping  is  to  be  attempted  upon  it. 
I  The  manure  of  goat^  and  sheep  is  about  equal  in  value.  A  Call- 
lomia  firm  has  been  selling  Angora  manure  for  fertilizing  fruit  trees 
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and  lawns  for  several  years.  They  get  $6  a  ton  (delivered)  for  it 
in  carload  lots.  Manure  is  considered  as  one  of  the  I'csources  in 
the  best  system  of  modern  farming,  and  it  should  betaken  into  account 
by  anyone  who  is  keeping  goats  or  contemplating  doing  so. 

THEIR   I'WR    AS    PSrW. 

The  purebred  Angoras  are  very  graceful,  and  their  beautifully 
shaped  bodies  and  fine  silky  hair  make  them  ver}'  attractive.  There 
is  no  animal,  except  possibly  the  horse,  that  is  more  beautiful  than 
these  goats,  and  no  animal  is  more  cleanly  in  his  habits.  As  pets  for 
children  they  are  very  popular,  if  they  can  be  kept  where  they  will  be 
harmless  to  v^etation  and  anything  made  of  cloth.  They  have  ail 
the  propensities  of  the  common  goat  for  destroying  fruit  trees  and 
chewing  any  kind  of  cloth  and  of  climbing  upon  roofs.  All  kinds  of 
goats  are  mischievous  in  the  extreme.  The  Angoras  are  tractable  and 
arc  often  harnessed  to  carts,  as  are  common  goats,  and  their  beauty 
makes  them  more  desirable  for  this  purpose. 

BY-PKODirCTS. 

In  the  modern  methods  of  economic  production  and  manufacture 
nothing  is  permitted  to  go  to  waste.  Whoever  it  was  that  said  face- 
tiously that  the  packers  saved  every  portion  of  a  hog  but  his  squeal 
spoke  the  whole  truth.  The  same  tinith  applies  as  well  to  the  carcass 
of  any  food  animal.  In  the  case  of  goats  the  horns  find  many  uses, 
and  the  fat  is  said  to  be  the  best  tallow  known  for  the  manufacture  of 
candles.  Any  part  of  the  carcass  not  useful  in  any  other  way  is  con- 
verted into  fertilizer. 

ux;alities  adapted  to  anoora  oulturk. 


So  far  as  temperature  is  concerned,  no  place  has  been  found  that  is 
too  hot  or  too  cold  for  Angoras.  Although  not  partial  to  heat,  they 
will  stand  it  quite  as  easily  as  sheep.  Shade  is  essential  to  succo^^  if 
the  sunshine  is  very  warm. 

The  climate  in  Angora,  where  the  breed  originated  »^nd  is  still  sup- 
posed to  flourish  in  its  more  perfect  state,  is  extreme.  A  temperature 
as  high  as  85^  F.  is  registered  in  the  sumiuer  and  as  low  as  0^  F.  in 
the  winter.  In  Capo  of  Good  Hope,  where  they  arc  thriving  well,  the 
temperature  goes  higher  in  the  sunnner,  but  not  so  low'in  the  winter. 
The  United  States  presents  a  wider  range  of  temperature,  where,  in 
southern  Texas  and  New  Mexico,  it  may  go  above  100^  F.  in  the  .sum- 
mer, and  in  Idaho  as  low  as  30"^  F.  below  zero  in  winter.  The  range 
of  localities  where  Angoras  have  done  well  is  from  Guadalupe  Islands, 
in  tlie  Lesser  Antilles,  to  ITkamak  Island,  belonging  to  the  Alaska  Pen- 
insula.    Mr.  M.  L.  Washburn,  superintendent  for  the  Alaska  Com- 
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morcial  CoTn|>any  at  Kadiak,  says:  *^On  Ukamak  lisland  we  have  a 
flack  of  Ang^>ra  goatis,  whirli  huv^o  increased  60  per  cent  a  3'ear  since 
tliey  were  placed  there.  They  havog^iven  very  good  rejsults  in  mohair, 
which  is  of  good  quality  and  tine  texture,"  There  are  a  few  small 
flocka  in  New  Eoghind  and  in  nearly  ever)'  State  west  until  tbi5  Pacific 
Ocean  is  reached.  The  Western  States  have  niafiy  thousandij.  Mr, 
William  M*  Landi'um  is  (|iiotvd  as  follows: 

White  goata  can  stand  ftiiy  amount  uf  coUl  and  snow,  but  Bleetand  wind  are  very 
injuriime.  On  the  othor  hand,  they  (am  eadarw  the  scorching  heat  of  Ibo  Tn>pn:a, 
Their  flwce  is  l^et  at  an  altitude  <»f  from  3,000  to  8,000  fet?t  aljovu  thef^a  k'vel  The 
flcec6  never  eheda  on  the  Gundaluix}  lakmd,  210  milea  from  San  Diego,  at  an  altitude 
of  only  from  2,000  to  4,00<>  feet.  I  liave  grown  mohair  there  2  feet  long,  of  lovely 
textare.  W©  Jiad  80,Ut»0  wild  goats  r<5iunJng  on  the  island  without  any  attention, 
exc€"X»t  in  alaugh taring  i-t*iLsijn,  wlien  w^i  t^hearetl  the  Angoras  and  slaughteri^'d  from 
14,000  to  15,fJO0  common  goatH  fur  their  hideij  and  tallow.  Tho  goatfi  all  mn  wild 
and  took  care  of  tbemselvea.     We  wen3  not  at  one  dollar  expense  on  them. 

Ill  cansidering  Angoiu  eiiiture  it  U  of  more  inii:»oi'tane6  to  study  the 
cUinate  with  reference  to  moi&Jture  rath i^r  than  temperature.  It. should 
be  remembered  that  the  original  home  of  the  goat  i^  high  up  in  the 
mountains,  where  the  air  is  not  laden  with  moisture.  Under  like  con- 
ditions it  thriven  l»cst  licre,  Lowhuid.s  that  are  wet  or  marshy  are  not 
at  all  suitable.  The  effect  of  Buch  Hituations  soon  makes  itself  appar- 
ent in  a  flock  of  goats.  Foot  rot  irf  apt  to  giv^c  endless  trouble,  and 
the  foet  will  need  much  attention  in  other  respects.  Therefore  low- 
lands with  ranch  moisture  and  high  tcimperatiire  arc  not  recommended 
for  goat  culture.  It  is  a  hiHtorical  fact  that  the  first  effort  to  trauii- 
plant  the  Angora  goat  outside  of  A-sia  was  a  failure  on  account  of 
these  condition:*.  This  was  in  1554,  when  a  few  individual  were  taken 
to  Holland,  but  they  soon  died,  owing  tt*  the  moist  climate* 

The  effect  of  climate  has  a  great  deal  to  do  with  the  character  of 
mohair.  On  thin  point  Mr.  John  S.  Ilarri^j,  of  Oakley,  Idaho^  who  is 
a  gentleman  of  much  exi^+^rience,  is  quoted: 

Moh.iir  grown  here  In  Idaho  is  very  bright  when  Bcoured,  and,  owing  to  the  elec- 
tric eorrenta  which  exiet  m  thy  air,  the  hair  ptjeeeases  elasticity,  a  prot>erty  risqiiisite 
lo  tDohair.  Goats  do  not  grow  a  long  Btaplo  here,  but  owing  to  the  cold  it  ia  very 
dense.  Neither  do  ihey  grow  so  heavy  a  fleece  aa  in  a  milder  climate,  owing  to  the 
dryness  of  the  air.  Plenty  of  green,  nutural  herbage  the  year  round  w«»uld  produce 
a  heavier  fleece  and  ultimately  dcteriomte  ita  quality, 

A  high  altitude  is  a  locality  always  preferable  in  goat  culture.  This 
is  especially  true  with  Angoras,  as  the  climate  in  high  altitudes  seems 
to  have  a  beneficial  effect  upon  the  mohair. 

Colonel  Black,  whose  experience  covers  a  period  of  thirty  years, 
Bays  that  the  Angora  goat  will  thrive  in  any  part  of  our  country,  and 
the  yield  of  mohair  will  be  greatest  in  the  colder  States.  He  estimates 
that  the  yield  can  be  increased  fully  1  jjound  by  removing  the  goata 
from  Texas  to  any  of  the  Northem  States, 
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CHARACTEK  OF  SOIL. 


Almost  any  kind  of  soil,  except  wet  and  marshy  land,  is  suitable 
for  these  goats.  Their  preference  is  mountainous  or  rocky  land, 
where  they  find  it  necessary  to  climb  mountain  sides  and  rocky  cliffs 
to  browse.  Such  situations  not  only  afford  them  satisfaction  in  climb- 
ing and  feeding,  but  the  rocks  serve  to  keep  the  feet  trimmed.  This  is 
an  impoi  lant  matter,  for  on  soils  devoid  of  stones  or  sand  the  feet  must 
oftentimes  be  trimmed  by  hand. 

One  of  the  reasons  for  the  freedom  of  goats  from  most  diseases  is 
that  they  require  pure  water,  and  in  no  place  is  better  water  found 
than  in  the  springs  and  rivulets  of  hilly  or  rocky  localities.  Gt)ats  also 
require  much  exercise,  much  more  than  sheep,  and  such  situations 
satisfy  this  inclination. 

However,  it  must  not  bo  understood  that  rocks  and  hills  are  essen- 
tial, although  they  provide  for  the  goat  an  ideal  situation.  As  stated 
above,  almost  any  kind  of  soil  is  suitable  except  wet  and  marshy  land. 
Goats  are  not  partial  to  water  in  any  form — in  the  soil  or  in  the  form 
of  rain,  snow,  or  sleet — and  they  drink  a  very  small  amount.  Keep  the 
goats  dry  overhead  and  under  foot. 


LAND  AVAILABLK  FOR  GOAT  CULTURE. 


The  habits  of  goats,  as  set  forth  in  the  earlier  pai*agraphs  of  this 
paper,  suggest  at  once  to  the  informed  person  that  there  are  in  the 
United  States  millions  of  acres  of  land  suitable  for  goat  culture  which 
are  now  serving  no  economic  purpose  whatever.  Much  of  this  would 
answer  for  sheep  raising,  but  much  more  of  it  is  suitable  for  goats 
only. 

In  the  noilhwestern  States  there  are  hundreds  of  thousiinds  of  acres 
of  forest  land  which,  on  account  of  the  forci^t  covering,  is  useless,  but 
when  goats  clear  it  of  all  underbiiish  and  put  it  in  proper  condition 
for  cultivation,  as  they  are  doing  there  at  this  time,  the  land  becomes 
more  valuable  for  other  kinds  of  farm  crops.  In  other  places  there 
is  much  brush  land  which  it  is  desii-able  to  have  goats  transfoi'ni  into 
good  pasture  land,  and  there  are  also  vast  acres  of  mountainous  and 
hilly  districts  which  are  ideal  locations  for  Angora  goats,  but  which 
could  be  of  no  importance  as  pasture  or  as  tillable  land. 

Capt.  Alniont  Barnes,  in  the  article  entitled  ''Keeping  goats  for 
profit,"  makes  some  estimates  of  the  amount  of  unimproved  land  in 
the  country,  basing  his  calculations  upon  the  reports  of  the  Eleventh 
Census.  He  finds  that  the  total  amount  of  unimproved  land  in  the 
United  States  is  265,000,000  acres.  In  Maine  there  are  6,000,000  acres 
in  farms,  of  which  3,000,000  are  improved;  in  Georgia  are  25,000,000 
in  farms,  of  which  9,500,000  are  improved.     He  concludes: 

There  is,  however,  in  the  United  States  a  large,  continuous  area,  embracing  over 
one-third  of  the  States  and  Territories,  which  invites  particular  attention  in  connec- 
tion with  this  subject.    It  includes  the  South  Atlantic  and  South  Central  divisions 
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ptnd  ax^rt  of  the  Weetcjrn  (livipfon  of  the  Ceneiis  j^roupin^*,  or  twenty  States  and 
" Territ^iries,  which  together  fontain  nearly  28t'7,(X>0,0(X)  aeres  in  fann.s,  of  which  over 
122»000,000  are  improved  aiid  over  l*i2,000,000,  or  57  per  cx^nt,  unimproved.  The 
average  gizc  of  farma  and  the  average  amounts  of  uniDiproved  land  are  greater  in 
this  area  than  elsewhere,  and  the  cliuiatit:  conditioner  are  more  uniform. 

It  is  safe  to  say  that  it  will  be  ihutiv  years  before  the  mutter  of 
available  land  for  goat  culture  become.s  a  problem.  It  is  sufficient  at 
this  time  to  know  that  there  ih  an  abiuidaiieo  of  suitable  land  every- 
where in  the  eoiintry. 

Mr.  W.  Hammond  Ttwke^  in  the  A^rieultural  JouniHl  of  Cape  of 
Good  Hope  for  May,  1899,  says: 

He  [Sehreiner]  admits  that  it  h  generally  agrt^ed  that  very  large  portions  of  the 
States  are  well  adapted  to  Aiigora  goatfj,  an  opinion  funned  from  aetual  ex|[>erienc0 
over  a  number  of  years.  Thta  being  so,  it  is  ditfiiult  to  understand  how  it  la  that 
the  inthij^try  baa  projicressed  tm  slowly,  seeing  that  the  hair  is  valuable,  the  ekins  in 
great  demand,  the  fleah  prized  as  gf>ml,  and  the  tallow  as  good  iia  any  that  reaches 
the  Cliieago  market.  It  is  not  more  eary  to  unden^tand  when  it  m  eonijidereil  that 
large  portions  of  the  country  are  suitable  for  goata  and  not  suitable  f<>r  «heep. 

There  aeema  norej^son,  tlierefore,  tu  the  outsider  why  the  indutstry  tshuuld  not  make 
aiiiiu^t  us  rapiil  progresi^  in  tlie  States  im  it  haa  in  Suuth  Africa. 

THK  OARK  or    ANGORA  GOATS. 

The  preceding  pages  have  no  doubt  given  th«-  inrpression  that 
Angora  goats  are  very  hardy,  and,  indeed,  it  is  true,  especially  if  their 
foundation  is  upon  crosses  with  the  common  goat;  but  this  should  not 
be  taken  by  the  careless  or  shiftless  man  as  a  licenjise  to  subject  bis 
goats  to  all  manner  of  discomfort  with  the  ex|>t?ctation  that  the  results 
will  be  fully  as  satisfactory  as  if  rational  attention  were  given  them. 
That  these  animals  can  withstand  extreme  cold^  such  as  that  of  the 
islands  of  Alaska,  or  extreme  heat,  such  as  that  of  Guadalupe  Island, 
is  strong  evidence  of  their  fortitude  and  of  their  adaptability  to  a 
wide  range  of  tenipeititure  under  pro|jcr  care.  The  same  fortitude  is 
exhibited  by  horses,  cattle,  sheep,  and  hogs,  but  no  one  thinks  of  turn- 
ing these  domesticated  animals  out  uj^kui  their  own  resources,  as  wild 
animals  are  forced  to  exist.  That  they  can  subsist  upon  vegetation 
wiiich  is  utterly  useless  for  any  other  puqxjse  is  evidence  simply  of 
their  economical  keeping;  it  doc\s  not  permit  one  to  conclude  that  they 
never  need  any  other  kind  of  feed  at  times.  In  a  word^  it  is  intended 
here  to  impress  the  fact  that,  if  satisfuctory  results  are  to  be  obtained 
in  goat  raising,  the  animals  must  iveeive  the  same  rational  treatment 
that  is  received  by  other  live  stock  when  best  re^sults  are  sought.  The 
goat  is  a  hardy  animal  in  the  fuEest  sense  of  the  word,  but  this  char- 
acteristic only  enaVvles  him  to  respond  the  more  quicldy  and  satisfac- 
torily to  carefid  treatment 

*  South  Atlantic  division:  Delaware,  Maryland,  District  of  Columbia,  Virginia,  West 
Virginia,  North  OBroUna,  South  Carolina,  Georgia,  Florida;  South  Central  division: 
Kentucky p  Tennessee,  Alalwima,  Miseissippi^  Louisiana,  Texas?,  tiklahuma,  Arkaosaa: 
Western  divissioo:  Montan»»  Wyommg,  Colorado,  New  Mexico,  Anxoua,  Utah,  Wo- 
¥ada,  Idatjo,  VVajaiiuigtun,  Uretjon,  Ualiiornia. 
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HERDINO    AND   PENCIBIO. 

Goats  require  a  great  amount  of  exercise,  much  more  than  sheep. 
The  one  is  by  nature  a  browser  and  the  other  a  grazer,  and  the  brows- 
ing habit  naturally,  requires  more  activity  on  the  part  of  the  goats. 
They  are  sensitive  to  resti*aint  and  do  better  if  not  herded,  but  of 
course  this  is  often  a  necessity,  and  therefore  should  be  done  under  as 
favorable  circumstances  as  possible.  So  far  as  possible  they  should  not 
bo  allowed  to  feel  their  restraint.  If  constant  attendance  is  necessary, 
the  herder  should  be  of  quiet  disposition.  The  next  best  thing  to  the 
freedom  of  a  range  is  a  large  pasture,  where  the  goats  may  have  over- 
sight, but  not  constant  attendance.  Such  pastures  ai-e  considered  th^^ 
cheapest  method  of  keeping  these  goats.  They  can  easily  be  traine^^ 
to  come  home  by  feeding  a  little  and  salting  regularly  at  home. 

The  fencing  for  pastures  is  a  matter  which  early  concerns  one  who 
contemplates  going  into  the  business,  for  it  is  the  current  belief  th%^ 
goats  vill  climb  onto  any  shed  of  ordinary  height  or  jump  any  fence 
that  will  stop  other  animals.  While  they  will  climb  anything  that  is 
built  in  such  a  manner  that  it  may  be  climbed  easily,  they  will  not  jump 
any  ordinary  fence.  They  will,  however,  creep  through  if  there  is  an 
opening  largo  enough.  The  old-fashioned  "worm"  fence,  especially 
if  it  leans  outward,  will  not  stop  goats.  The  angles  in  such  a  fence 
are  an  incentive  and  a  delight  to  them.  Indeed,  there  are  many  hogs 
that  will  go  over  a  fence  of  this  kind. 

In  building  a  goat  fence  there  are  other  matters  to  be  taken  into 
account  than  simply  that  the  goats  shall  be  kept  in :  the  animals  them- 
selves (especially  the  young  ones)  must  be  protected  from  dogs  and 
wolves  from  the  outside.  In  the  Southwest  it  is  much  more  impoiiant 
to  fence  to  keep  varmints  out  than  it  is  to  fence  to  keep  the  goats  in. 
So  the  double  object  iniist  be  kept  in  view  in  building  a  goat  fence. 
Such  a  fence  must  be  dogpi*oof ,  hogproof ,  and  wolfproof .  A  hog  at 
liberty  which  has  once  had  the  taste  of  chicken,  or  lamb,  or  kid  is  a 
greater  nuisance  than  any  wolf  or  dog,  and  should  be  dispatched  as 
being  an  enemy  to  other  young  live  stock  as  well  as  kids. 

One  correspondent  of  the  Bureau  constructs  n  fenc*e  of  ten-barbed 
hog  wii-cs,  with  posts  set  20  feet  apart,  having  three  stays  between  the 
posts.  The  lowest  wire  is  only  1  inch  from  the  gix>und;  the  next  four 
wires  3i  inches  ajmrt,  and  one-half  inch  added  to  every  space  above. 
It  is  necessary  that  all  the  wires  should  be  kept  very  tight.  This 
correspondent  adds  the  interesting  note  that  many  wolves  are  killed 
by  screw  wonns  in  wounds  received  while  attempting  to  crawl 
throu<^h  such  a  fence.  A  good  fence  may  be  made  of  woven  wire  8 
feet  high,  drawn  on  the  inside  of  the  posts,  and  a  closely  barbed 
strand  of  wire  3  or  4  inches  above  fastened  to  the  outside  of  the  posts 
to  prevent  animals  from  jumping  in.  A  straight  rail  fence,  if  thb 
rails  are  laid  close  enough,  as  well  as  an  ordinary  board  t&ao^  will 
turn  goats. 
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Mr.  Jabeon  says  that  a  five-board  panel  fence  4  feet  higb  is  suffi- 
cient for  goats.  He  also  says  that  z\gza^,  or  worm,  fences  are  on 
iocentive  for  the  goats  to  climb,  and  that  they  will  walk  along  the  top 
of  suoh  fences  as  easily  as  on  the  ground. 

If  they  are  permitted  to  clioib  onto  the  rootn  of  buildings  it  will 
not  be  long  before  they  will  have  thi?iu  Lrompletoly  ruined. 


SBELTKH   ASlt   FfCNS. 


A  shelter  is  necessary  during  wet  spells,  and  more  especially  if  the 
rain  is  cold  or  in  case  of  a  sleet  stomi.  Dry  cold  alone  has  little  or 
DO  injurious  effect  after  the  kids  are  three  or  four  week^  old,  and  they 
will  even  froHc  in  the  .snow  when  the  mercury  is  at  zero,  and  sleep 
with  apparent  comfort  in  an  open  shed.  With  their  dense  covering 
there  is  no  reason  why  this  should  not  Im^  true;  but  this  same  dense 
coverings  when  soaked  with  cold  water  or  driven  full  of  sleet,  is  a 
deadly  menace.  Goats  will  ^lot  get  wet  if  they  have  an  oppt>rtiinity 
to  avoid  it.  They  appreciate  a  shelter  and  will  always  .seek  it  at  night, 
and  during  the  day  in  the  event  of  stormH.  They  are  said  to  be  excel- 
lent barometers,  l>eing  able  to  foretell  stormy  weather,  and  always 
f  contrive  to  place  themselves  under  .shelter  before  the  advance  of  a 
fetorm,  if  po**5^ible.  Mr.  Diehl  sixys  they  will  run  miles  to  avoid  an 
nndesimble  niin. 
Goats  should  not  l>e  left  on  the  range  or  in  pa.stiiro  over  night.  The 
latter  is  practiced  to  a  considei-able  extent,  but  experience  has  shown 
ttiat  they  are  safer  in  closer  confinement  during  the  nighttime. 
The  pens  in  which  the  gfnits  are  kept  at  night  should,  above  all 
things,  l>e  in  such  a  loeation  that  they  can  hK*  kept  dry  by  drainage. 
Other  live  stock  should  be  excluded,  as  they  would  only  help  to 
trample  the  ground  into  mud.     They  should  have  a  dry  place  to  stand 

Cand  sleep,  for  they  arc  apt  to  contract  rheumatism  in  the  knees.  There 
would  be  little  use  in  mining  Angoras  for  their  fleeces  if  they  are  com- 
pelled to  wade  through  nuid  and  filth,  or  be  confined  under  these  I'on- 
ditions.  The  fleece  woidd  srx^n  l3econie  so  soiled  and  matted  as  to  be 
(pi  *'burden  unto  death.'' 
The  sheds  provided  for  their  shelter  must  l>e  of  a  size  to  give  an 
abundance  of  room.  The  goats  should  not,  under  any  cirrunLstanccs, 
be  buddk^d  together.  If  they  are  thus  crowded  in  *x)ld  weather  they 
will  pile  up,  with  the  result  that  some  of  the  vounger  ones  will  die 
froin  suffocation.  One  writer  states  that  he  haja  known  as  high  as  30 
being  killed  in  this  manner  in  one  night.  Mr.  Oscar  Tom,  of  Angora, 
Oreg.,  describes  a  shelter  that  proves  satisfactory  in  the  following 
language: 

The  sheds  ehonM  have  cave  troiijErhe,  and  Tw  boarded  down  to  within  3  or  4  feetd 
the  groand.  There  Rhould  be  a  ditch  around  the  shed  to  prevent  any  water  from 
Fnnninj^  into  U,  and  it  «h(nild  be  oj^en  all  around,  so  that  the  goaU  would  not  have  to 
wait  for  otlieiB  ahead  of  them  to  go  in;  a  few  cross  ones  coukl  not  bk>ck  the  way  and 
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keep  other  goata  in  or  out,  and  the  ram  would  not  blow  in,  but  the  goate  would  have 
plenty  of  fresh  air.  There  should  be  a  good  fence  around  the  shed  at  a  distance  of 
at  least  50  yards,  to  keep  cattle  and  horses  from  trampling  up  the  ground  and  vrork- 
ing  it  into  mud.  Have  the  fence  high  enough  for  the  goats  to  go  under,  but  never 
allow  hogs  to  run  into  the  goat  shed,  for  goats  are  easily  frightened  after  dark. 

In  some  parts  of  the  country  the  strong  winds  will  blow  rain  under 
a  shed  such  as  Mr.  Tom  describes.  In  such  cases,  the  side  from  which 
these  storms  usually  come  might  be  boarded  to  the  ground.  A  better 
plan,  in  the  opinion  of  some,  is  to  have  a  few  solid  movable  panels  of 
fence  to  place  around  the  openings  of  the  shed  on  such  occasioDfl. 
This  plan  is  convenient,  too,  as  the  panels  may  be  taken  away  in  fair 
weather,  thus  permtting  a  free  circulation  of  air  from  all  sides. 

Shelter  from  the  sun's  rays  should  be  provided  for  summer  time. 
Although  goats  are  able  to  withstand  intense  heut,  they  do  not  thrive 
weU  when  subjected  to  it.  For  this  purpose  sheds  more  open  than 
that  described  above  are  preferred,  for  the  reason  that  the  air  will 
have  freer  circulation.  Better  yet  than  a  shed  against  the  sun's  rays 
are  large  trees.  In  this  case  there  is  no  obstruction  whatever  to  the 
air. 

FEEDING. 

The  principal  reason  why  goats  will  be  raised  instead  of  sheep  in 
some  places  is  because  they  are  practically  inexpensive  so  far  as  feed- 
ing is  concerned.  This  phase  of  the  subject  is  quite  fully  discussed 
under  the  head  of  "Browsing  and  pasturage"  (p.  298).  They  eat  the 
leaves  in  summer  and  the  soft  twigs  in  winter,  and  if  there  is  an 
abundance  of  either  they  will  not  require  anything  else  to  sustain  life; 
but  this  condition  exists  only  in  certain  localities,  and  other  means 
must  be  adopted  elsewhere.  They  are  fond  of  straw  and  fodder  of 
any  kind.  Plate  XI  shows  where  a  herd  in  Iowa  has  access  to  a  straw 
stack. 

Notwithstanding  the  ability  of  goats  to  subsist  upon  coarse  fodder 
in  the  winter  season,  the  impression  must  not  be  held  that  they  will 
thrive  well  upon  it  in  the  absence  of  browse.  They  will  extract  from 
these  fodders  all  the  nourishment  obtainable,  which  is  not  very  greats 
but  must  receive  some  supplementary  feed.  Any  kind  of  grain  will 
answer  this  purpose.  Probably  the  best  feed  is  oats,  and  if  it  is  sheaf 
oats  better  still.  In  Texas  some  of  the  large  goat  raisers  feed  cotton 
seed  by  scattering  it  upon  the  snow  so  that  goats  will  have  to  exercise 
somewhat  in  picking  it  up;  besides,  the  time  consumed  in  picking  up 
the  seed  thus  scattered  insures  better  mastication. 

In  feeding  grain  care  must  be  taken  not  to  make  the  supply  too 
liberal,  unless  the  object  is  to  fatten  for  slaughter.  Goats  easily 
become  lazy  on  a  plentiful  supply  of  grain  and  wiU  decline  to  go  out 
to  feed  upon  the  brush.  This  is  an  important  point,  as  their  hardi- 
ness to  a  large  extent  is  attributed  to  their  feeding  upon  browse  and  to 
the  resulting  exercise. 
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As  to  the  coarse  feed  for  winter  nm^  straw  is  c^aton  with  relish; 
cjoru  fodder  is  better  and  more  nourishing;  clover  and  alfalfa  bay  are 
excellent.  Indeed,  very  little  grain  will  be  required  where  either 
clover  or  alfalfa  hay  is  provided,     Mr,  Hoerle  says: 

The  qtiantity  of  focMl  nei^cssary  to  keep  them  in  good  condition  variea  aietirding  to 
the  dimati%  but  one-fourth  p<3U»id  of  com  or  ita  equivalent  in  other  grain  and  H 
Ix>nndB  of  hay  at  a  ration  is  alKiut  a  fair  average.  With  abundaiit  whiter  paaturo 
this  ration  once  a  day  (in  the  evening)  is  eiiflieientj  if  the  pasture  is  soant,  they 
ought  to  havo  it  lK>fh  morning  and  evening,  and  on  wet,  cold  days,  when  they  are 
kept  in  the  shedff  all  day,  feed  them  three  limea  or  make  their  rations  correspond- 
ingly larger.  They  should  be  taught  early  to  eat  their  hay  chopped,  moii»tened,  and 
B(»nnkled  with  bran,  oil  meal,  or  com  meal,  wliich,  if  it  digests  ea^er  if  given  in  that 
way,  w*ill  eave  about  20  per  cent  of  the  fetwL  They  should  altjo  be  taught  to  eat 
ensilage  where  practicable. 

Sugar 'beet  pulp   has  been   fed  with   ^iUicess-     The  goat8   must  be 
lught  to  eat  it,  but  after  once  learning  they  .seem  not  to  be  able  to 
' get  enough. 

In  feeding  either  hay  or  gmiii  absolute  cleanliness  must  rule,  as 
goats  will  not  eat  soiled  food.  There  is  no  animal  more  particular 
about  his  food  than  the  goat.  He  has  no  iticlination  for  mud  or  filth 
in  which  to  stiind  or  walk,  much  le^s  having  to  pick  his  food  out  of  it. 
Bryan  Hook,  author  of  Milch  Goats  and  Their  Management,^  aaysr 

The  goat  is  of  all  animal^i  the  niot^t  fastidious  in  tlie  matter  of  the  cleiinlinessof  its 
food,  refusings  even  tliough  ever  so  hungry,  to  eat  food  that  hai?  been  eoikd  or  trodden 
under  foot.  For  this  reason  a  rack  should  bo  provided  for  the  hay,  and  only  as  much 
given  at  each  meal  as  the  animal  will  consume^  for  that  which  has  been  trampled 
under  foot  will  ever  after  be  rejected,  even  though  carefully  collected  and  replaced 
in  the  rack. 

When  the  production  of  mohair  is  reduced  to  a  fine  aii,  the  question 
of  feed  will  receive  the  most  careful  consideration,  because  of  its  influ- 
ence upun  the  fiber. 

The  replies  received  by  the  Bureau  to  the  question  **  Do  you  feed 
in  winter!  If  so,  what  is  the  character  of  feed?  "are  interesting  in 
many  partlcuhirs.  It  will  be  observed  that  in  the  Southwest  the  treat- 
ment of  goats  in  winter  is  not  very  different  from  that  received  by 
aem  in  the  summer.  Below  are  given  quotations  from  some  of  the 
letters  received,  credit  being  given  to  States  only; 

^^.    WLatcrs  l)eing  mild,  do  not  feetb— J  rizona. 

^H  I  have  to  feed  here.     They  like  alfalfa  \yest.     In  southern  New  Mexico  they  never 
^Beed  any  feed,  and  are  good  mutton  the  year  round. — New  Mexico. 

^™    We  do  not  feed,  there  being  jdenty  of  evergreen  bnish. — Nerv  3f^Tico. 

Feed  only  during  ae\'erc  storms,  perhaps  an  average  of  three  days  in  the  winter, 
And  then  any  kind  of  good  hay  will  9u^ce. — Texoi. 

Fee<1  some  poor  oM  goats  on  cotton  eeed  and  hay* — Texan, 

Wintprw  are  inild,  and  the  goats  live  on  evergreen  bnish  (four  kinds).-^  JeKftM. 

'Vmtoii  &  Co.,  limited*     London,  1896, 
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Feed  only  when  the  ground  is  covered  with  snow  and  sleet     I  like  nhelled  conx 
best.     Feed  in  troughs  or  scattered  on  the  snow. — Texas. 

Yee;  in  stormy  winters  we  feed  hay  so  placed  that  they  can  run  to  it  in  the  8he(X, 
for  they  must  have  shelter. — Oregoru 

Native  hay. — Oregon. 

Very  little;  a  few  oats,  and  straw. — Oregon, 

We  manage  to  cut  grubs  in  winter,  but  give  them  some  straw;  will  eat  most  aiiy 
kind  of  straw  or  hay. — Oregon. 

I  feed  out  in  the  prairie,  along  with  the  sheep;  fee<l  wild  hay  and  lucern  (alfalfa).— 
Idaho, 

Hay,  oat  hay,  and  com  from. shock,  unhusked;  some  roots,  and  more  or  leas 
bran. — lotoa. 

Sheaf  oals,  fodder,  straw,  and  hay  in  spring. — Iowa, 

They  run  on  the  range  all  winter. — Texa/i. 

Have  never  had  occasion  to  feed,  except  during  a  snowstorm,  when  we  cut  down 
branches  of  live  oak. — Texas. 

jDo  not  feed,  except  the  bucks  at  breeding  time;  give  them  wheat  hay  and  barley.— 
Tsxas. 

In  Nevada  we  feed  our  kids  some  alfalfa  hay,  at  night,  for  two  or  three  months.— 
Nevada. 

I  find  shelled  oata  best  for  weakly  ones;  usually,  cut  brush  for  the  main  herd  t^ll^ 
ing  winter  months. — Oregon. 

We  fmd  clover  hay  and  wheat  and  oats  cut  in  the  dough.     We  preler  that  to  any- 
thing else. — Oregon. 

Stock  fodder  and  clover  hay.     They  will  do  well  on  the  same  feed  as  sheep.-* 

Missouri. 

Not  much  grain,  a  little  com  fodder,  and  wheat  straw. — Kansas. 

Shredded  com  fodder,  wheat  straw,  and  a  little  corn  in  bad  weather. — Kansas. 


Goat8  require  more  salt  than  sheep,  owing  to  the  more  astringont 
chai*actcr  of  their  foocL  If  loose  salt  is  used,  the  general  custom  is  to 
give  it  once  a  week  on  regular  days.  If  rock  salt  is  used,  it  should  be 
placed  where  the  animals  can  get  to  it  at  any  time.  Rock  salt  is  pref- 
erable, as  it  can  be  placed  in  boxes  or  troughs  raised  from  the  ground, 
and  thus  be  kept  out  of  the  dirt  and  be  of  easy  access  to  tlie  goats  at 
any  time;  and,  too,  there  is  no  waste  and  no  danger  that  the  animal 
will  eat  too  nuich  of  it. 

.MAKKING. 

The  question  of  marking  is  always  proper.  Several  devices  are  in 
use,  but  the  metal  tag  in  the  ear  i.s  probably  best  known.  A  piuctice 
which  appears  to  give  s^itisf action  is  to  tiittoo  the  numbers  into  the 
ear,  using  indelible  ink.  It  is  found  that  the  metal  is  sometimes  pulled 
out  by  brush. 
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The  kidding  time  h  the  mo«t  iniportant  iii  tlie  life  of  the  gnats* 
For  two  or  throe  days  after  the  kid-s  aro  dropped  they  are  exceedingly 
li*licHte,  and  th<3r^^  will  bo  no  future  success  unless  good  earo  is  given 
it  the  tiim?.  They  c-in  not  ''rough  it"  at  this  period,  but  will  die 
Toni  very  little  expanure  or  neglect.  They  are  more  delicate  for  f\ 
tew  weeks  than  lamlw.  When  the  kids  arc  largo  enough  to  follow 
she  flock  they  have  eonsti  tut  ions  stronger  than  larahs  of  like  age  and 
ire  able  to  care  for  theniftelvei^  very  welL 

The  proper  time  for  kids  to  arrive  ia  in  the  spring,  about  the  time 
^ben  leaveys  .start  on  the  trees  and  hushes.  At  that  time  there  i^  milk- 
>roducing  food  for  the  doe,  and  the  weather  is  also  warm  enough  to 
faTor  the  kids.  The  exact  time  may  be  governed,  of  course,  by  the 
►errice  of  the  buck«  and  will  be  earlier  in  localities  whetvj  the  .sctLsona 
ire  earlier.  If  kidding  corner^  in  cold  weather,  there  will  be  greater 
tiiH<mlty  in  £*aving  the  kids*  Warm  stabling  mast  ako  be  provided, 
ml  the  doe8  will  require  extra  feeding  in  order  tliat  they  may  supply 
ailk  for  the  kidi^. 

A  few  days  before  a  kid  h  due  tlte  doe  nhoukl  be  separated  from 
he  Hock,  Some  breeders  would  put  her  in  a  pen  alone,  while  othera 
fould  put  as  many  as  20  in  one  pen*  If  the  facilities  are  at  hand,  a 
mall  pen  for  each  doo  is  lietter,  for  the  T*ea.sons  that  the  doe  will 
Doner  *'  own^  the  kid  and  there  will  Ik?  le^s  danger  of  injury  than  if 
mong  a  number.  A  doe  knows  her  kid  by  the  sense  of  smell,  espe- 
iiilly  when  it  is  youug.  This  characteristic  is  so  strong  that  sooie 
ffeedera  iissert  that  if  two  kids  of  ditfereut  mothers  are  rubbed 
ogetber,  the  does  will  often  refuse  to  own  them.  Whoever  cares  for 
he  doe  at  kidcling  time  will  find  it  an  important  part  of  his  work  to 
ee  that  the  does  own  their  kids.  This  difficulty  in  any  i^ase  will  dis- 
appear in  a  few  days,  and  it  will  then  only  be  necessary  to  arrange  for 
he  does  to  get  to  the  kids  whenever  they  desire. 

If  kids  are  dropped  on  the  range  or  in  the  pasture,  they  must  be 
airri^'d  home  and  special  care  given  to  see  that  the  does  are  made  to 
>WQ  them,  for  many  tijues  they  will  refuse.  A  lamb  will  follow  its 
Qother  very  soon  after  it  is  dropped,  but  a  doo  will  hide  her  kid  aa 
lest  she  can  in  bushes,  or  behind  a  stone  or  log,  and  leave  it  there 
rhile  she  goes  away  to  feed;  and  on  her  return  she  expecta  to  find  it 
rhere  she  left  it. 

The  Mexican  Diethod  of  handling  tke  kid  is  largely  practiced  in 
Texa^^  and  New  Mexico  and  consists  in  '* staking,"  or  "toggling/'  the 
^id.  When  the  kid  is  dropped,  take  it  to  a  protected  place  (shed  or 
«irn),  seeing  to  it  that  the  doe  follows,  and  ''stake  it  out"  or  "''toggle" 
t  with  a  string  about  l-i  inches  long*  Tie  this  string  to  one  Ifeg, 
hanging  occasiofmlly  tcj  other  legs  to  avoid  lameness.  This  string 
hould  have  a  swivel  in  it  to  prevent  twisting,  and  the  kids  should  be 
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carefully  watched  so  long  as  they  are  so  tied,  which  will  be  from 
seven  to  ten  days. 

The  does  should  remain  with  the  kids  until  they  leave  them  of  their 
own  accord  to  go  out  for  feed.  The  kids  may  then  be  allowed  to  nm 
loose  in  a  pen  together  until  they  are  large  enough  to  go  out  with  the 
flock,  which  is  when  they  are  from  four  to  six  weeks'  old,  or  when 
they  are  able  to  jump  a  board  from  12  to  20  inches  high  placed  across 
the  gate.  The  height  of  this  board  restrains  the  kids  that  are  too 
small  to  follow  the  flock  and  at  the  same  time  enables  the  does  to  go 
and  come  as  they  please.  W.  G.  Hughes  &  Co.,  of  Hastings,  Tex., 
have  a  device  for  separating  the  does  from  the  kids  which  is  better 
than  the  board.  It  is  a  bridge,  either  end  of  which  dro^  to  the 
desired  height.  This  device  enables  the  does  to  go  out  and  in  without 
injuring  the  udder,  which  is  apt  to  occur  where  they  have  to  jump  a 
board.     A  picture  of  this  bridge  in  use  is  shown  in  fig.  2  of  Plate  XLIII. 

The  following  is  from  **  California  Angoras,"  published  by  C.  P. 
Bailey  &  Sons  Company: 

There  are  in  use  two  methods  of  Iiandling  kids  at  kidding  time,  namely,  the  cor- 
ral method  and  the  staking  method.  Each  of  these  has  points  which  render  it 
most  valuable  under  certain  conditions  and  in  certain  localities. 

The  corral  method. 

This  method  may  be  used  with  any  number  of  goats.  With  various  modificatioDfl 
and  adaptations  which  best  suit  the  size  of  the  flock,  the  climatic  conditions,  the  facil- 
ities for  feeding,  etc. ,  it  may  be  used  by  the  beginner  with  success.  AVe  have  practiced 
this  method  in  Nevada  for  more  than  twenty-five  years.  If  the  herd  is  a  lai^  one, 
say  1,000  head,  three  men  are  required  to  handle  the  goats  at  kidding  time.  The 
service  of  the  bucks  is  so  managed  that  the  kids  will  be  dropped  gradually  through 
several  weeks.  At  the  height  of  the  season  we  expect  from  75  to  100  kids  a  day. 
The  season  lasts  a]x)ut  thirty  or  forty  days.  Fortunately,  most  of  the  kids  are 
dropped  in  the  daytime. 

We  have  four  or  five  email  corrals,  fenced  with  36-inch  woven  wire  and  large 
enough  to  hold  50  does  and  their  kids.  The  doe  should  be  allowed  plenty  of  room, 
because  if  too  close  to  her  neighbor  she  may  adopt  the  other  doe's  kid.  Besides 
these  small  corrals,  two  large  ones  are  needed,  each  large  enough  to  hold  1,000  does. 
Along  the  fence  of  one  of  these  corrals  are  a  dozen  small  pens  just  large  enough  to 
hold  a  doe  and  kid.  At  the  gate  of  this  large  corral  a  jump  board  is  placed.  This 
jump  board  is  intended  to  keep  back  those  kids  which  are  not  large  and  strong 
enough  to  jump  over  it.  A  2-inch  board  about  18  inches  high  will  answer  the  pur- 
pose. Another  device  sometimes  used  is  a  platform  open  at  the  end,  so  that  the  kids 
may  run  under  it  and  thus  avoid  being  trampled  upon  when  the  goats  are  going  out 
over  the  platform. 

The  small  corrals  may  be  made  of  panel  fence  and  located  in  a  meadow  where 
some  feed  is  afforded.  The  does  should  always  have  some  kind  of  feed  at  kidding 
time. 

In  the  morning  the  flock  is  carefully  examined,  and  all  does  which  show  signs  of 
kidding  during  the  day  should  be  separated  and  placed  in  one  of  the  small  corrals. 
The  large  flock  is  now  turned  out,  and  one  of  the  men  is  sent  with  them  with  instruc- 
tions to  take  the  herd  at  once  as  far  as  he  intends  to  go  for  feed  that  day,  and  then 


FfG,  1  —A  Yearling  Angora  Goat. 
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Fig.  2,— Shearii^g  Angora  Goats. 
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la  let  them  feed  over  a  limite<l  area  and  gmdiuilly  work  Uieir  way  home.  A  few 
does  will  drop  their  kida  on  the  range,  and  the  herder  ehouM  carefully  note  the 
number  and  their  location.  He  ehoald  see  that  the  herd  does  not  feed  aro^ind  ono 
of  theee  does^  aa  she  is  apt  to  leave  her  kid  and  join  the  band,  thus  necessitating 
much  extra  work  in  finding  the  kid  and  in  giving  it  to  it8  mother.  Early  in  tho 
afternoon  the  band  is  placed  in  one  of  the  large  corrals.  Now  the  herder  and 
another  man  go  out  with  a  wagon  or  on  foot  and  carry  the  kida  home,  gently  driv- 
ing the  mothers.  The  k\da  should  not  be  handled  or  rubbed  against  one  another 
more  than  is  necessary,  aa  tiio  doe  knowa  her  kid  by  the  scent.  These  does  and 
Idda  are  placed  in  the  small  corral  winch  contiuus  the  does  held  back  in  tbo  mora* 
ing  with  tlie  expectation  that  tlaey  would  kid  during  the  day.  We  now  have  on© 
day's  kidding  in  one  of  the  small  corrals.  The  do^  and  kids  should  bo  watched  to 
see  that  the^-  are  properly  arranged.  I>o  not  bother  them  more  than  is  absolutely 
necessary.  Do  not  be  in  n  hurry  to  make  a  doe  own  a  kid.  Bo  not  drive  the  goata 
around  one  of  the  email  pens. 

The  does  should  remain  with  their  kids  in  the  corral  for  a  day  or  two  at  least,  or 
ontil  the  kids  are  proiierly  motherdl.  Any  does  which  have  not  kidded  should  be 
taken  out.  The  next  morning  any  kids  which  may  have  been  born  during  the  night 
are  put  in  another  email  Cf^rral  with  their  mothery^  aa  well  as  the  does  which  ara 
e3Ci>c<!ted  to  kid  during  the  day.  The  proee<luTe  of  the  previous  day  is  repeated.  la 
about  three  days,  if  one  has  liiiiited  quarters,  the  iirst  day's  mothers  and  kids  may 
be  put  in  the  second  lai^ge  corral  \  that  it?,  the  one  with  the  jump  board  at  the  gate, 
Kow  this  *'wet"  band  Iq  placred  In  charge  of  one  of  tlie  men  and  sent  out  to  feed. 
The  gate  is  openeti,  the  mothers  j*assing  out  over  the  jump  boanI|  and  the  kids 
remain  in  the  corral.  The  herder  must  not  range  his  goats  near  the  does  that  are 
kidding  upon  the  range,  and  he  should  l>e  cautioned  to  come  in  later  than  the  **dry '* 
band,  80  as  to  avoid  any  possibility  of  their  mixing.  When  his  band  arrives  at  the 
corral  the  gate  is  opened,  and  each  mother  hianta  ior  her  kid.  Some  of  the  kida 
may  not  find  their  mothers,  and  if  after  a  day  or  two  there  are  a  few  unnotirisheti 
kids  and  some  does  with  overdiBtended  udders  they  should  be  placeil  together  io 
the  small  pens  along  the  side  of  the  corral.  The  doe  will  own  the  kid  in  a  day  o» 
two,  whether  she  ia  ita  mother  or  not.  The  kids  should  not  be  allowed  to  become 
too  weak  l^iefore  thi^  is  done.  If  one  does  not  have  enough  smaU  pens,  a  doe  may  ho 
held  while  two  or  three  kids  suckle  her,  and  thus  tide  them  over  until  Bome  ot  the 
ttnall  pens  are  vacant. 

The  next  day  the  eecond  day's  kidding  i^  added  to  the  wet  band.     The  wet  band 

thus  gradually  grows,  while  the  dry  band  decreases.     During  the  day  two  men  will 

he  employed  at  herding  the  dry  and  wet  bands,  respectively,  and  the  third  man  will 

l>e  kept  bu^  inspecting  the  kids,  feeding  the  does  in  confinement,  etc.     If  the 

leather  ja  stormy  some  of  the  kids  will  have  to  be  sheltered.     The  advisability  of 

If    4^ving  the  kids  dropped  gradually  through  a  peri<jd  of  thirty  or  forty  days  will 

I  ^^eadily  be  seen.     If  help  is  inexperienced  they  may  l>e  gradually  trained,  or  if  the 

r   'leather  is  stormy  there  will  be  time  to  get  all  things  arranged  properly. 

The  kida  should  not  be  allowed  to  go  with  their  motherj*  until  they  are  about  6  or8 
^weeks  old.  If  they  go  before  this,  they  will  probably  become  tired  very  soon  and  g(> 
to  sleep.  When  they  awake  the  band  wHl  have  gone,  and  they  are  liable  to  be  loiL 
Paring  the  day,  while  the  mothers  are  feeding,  the  kids  would  eat  a  iittle  graae  if 
they  could  be  herded  near  the  corral. 
Aa  stated  before,  there  may  be  many  modifications  of  this  method  which  will 
themeelves,  but  the  above  is  a  general  outline  of  a  method  commonly  in  uae, 


The  Mtaking  method. 

This  method  is  largely  employed,  even  with  large  flocks,  in  New  Mexico,  bat  to 
poflubly  beet  eoited  to  email  flocks.  It  m  without  doabt  the  beet  method  for  certain 
■nnoiuidiiigs.  About  the  same  amount  of  help  will  be  required  aa  with  the  cofial 
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nethod.  There  shoold  be  a  good  sapply  of  stakes  simikr  to  tent  sImkoiL  Tbere 
should  also  be  a  supply  of  8\vivcl  blocks  which  are  about  4  inches  long  and  having 
a  hole  bored  near  each  end.  A  piece  of  rope  about  G  inches  long  is  fatened  to  the 
stake,  and  the  other  end  is  passed  through  one  of  the  holes  in  the  swivel  block  and 
a  knot  tied  in  the  end.  Another  piece  of  rope  of  equal  length  is  likewise  knotted 
and  passed  through  the  other  liule  of  the  swivel  blocks  the  loose  end  being  tied  to 
the  kid's  leg.  Any  swivel  will  take  the  place  of  this  primitive  method.  The  herder 
or  owner  can  busy  himself  during  the  winter  months  by  making  stakes  and  swivels 
and  by  cutting  and  attaching  the  ropes. 

When  a  kid  is  bom  it  is  taken  to  a  convenient  place  to  stako  and  the  mother  is 
gently  coaxe<l  to  follow.  The  stako  i  ^  securely  driven  into  the  groand,  and  the  kid 
fastened  to  it  by  the  hind  leg.  The  mother  is  left  with  the  kid,  in  order  that  she 
may  know  where  to  find  it  upon  returning  from  feeding.  The  kid  shoold  be  staked 
where  he  can  get  plenty  of  snnshine,  shade,  and  shelter.  A  small  bosh,  a  poet,  or  a 
lx)x  will  answer  the  purpose  admira1)ly.  If  there  are  twins,  they  most  be  so  staked 
that  they  can  suckle  at  the  same  time.  Tlie  rope  should  be  changed  froni  one  bind 
leg  to  the  other  occasionally,  to  prevent  unequal  development.  Sometimes  a  vigor- 
ous kid  gets  thoroughly  tangle<l  and  requires  help. 

The  kid  may  thus  be  left  staked  until  he  is  old  enough  to  go  with  the  flock,  which 
is  after  six  or  eight  weeks,  or  he  may  be  put  in  a  corral  after  a  few  days,  as  is  done 
in  the  corral  method. 

There  are  many  successful  breeders  who  use  this  method  entirely.  One  may  expect 
to  get  good  results  if  he  follows  either  the  corral  or  staking  method  carefnlly. 

There  is  verj'  small  loss  among  kida  cared  for  as  set  forth  aborc. 
Many  of  the  breeders  on  a  large  scale  report  the  percentage  of  increase 
as  100.  This  does  not  moan  that  every  kid  lives,  but  that  so  few  die 
that  the  loss  U  offset  by  the  number  of  twins  that  are  dropped. 

The  most  iDraeticablc  fencing  to  be  used  at  kidding  time  is  made  of 
portable  panels.  By  the  use  of  these  panels  a  pen  may  bo  made  large 
or  small  and  )je  mc^ved  from  one  place  to  another  without  difficulty 
and  with  very  little  work. 

Wnmimj. — Kids  should  not  be  weanod  until  they  are  44-  months  old 
unless  they  are  \Qvy  strong;  but  they  should  not  remain  with  their       ^ 
mothers  after  they  are  5  months  old.     This  especially  applies  to  the      ^ 
buck  kids,  as  they  will  often  breed  at  G  months  of  ago  or  even  younger.        — 

Cnatratlon, — The  l>uck  kids   not  reserved  for  breeding  purposes    ^^ 
should  bo  castrated  when  about  two  wcelw  old.     The  earlier  it  is  done,     ^n 

the  bettor  will  l)c  the  moat  and  the  mohair.     It  is  pointed  out  in  pre-   •" 

vious  pago.s  that  the  mohair  from  wethers  ranks  with  that  from  the 
does,  and  the  llosh  is  superior  to  that  of  the  does  and  inferior  only  in 
small  degree  to  that  of  the  kids.  A  cool  day  should  always  be  selected 
f'>r  the  opoi-atiou  of  ca.stnition  and  careful  attention  given  for  a  few 
days. 

Opinions  of  corrt^p^mdtmU, — The  quotations  given  below  are  a 
syin])<>.sium  of  \\\k\  opinions  of  most  of  the  loading  breeders  of  Angora 
goats  in  the  LTiiitod  States  on  tlie  mat  tor  of  kidding: 

Tliero  are  pc^voral  nicth<Kls  of  lianflliii:?  iLroals  during  kidding.  The  one  employed 
hent  is  th<*  Mcxii-an  i»l:iu.  AVhon  tho  kid  is  <iroprx-l  take  it  hy  the  hind  l^gB»  so  that 
the  doe  will  fuUow,  to  where  you  waut  to  stake  liim.     6tako  with  rope  about  12 
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iihC!2ieB  hmg,  with  wooden  swivel  m  center.  Leave  them  staked  until  after  they  «« 
Tiii-Barked  and  c^^itrated  aiid  well  owned  by  the  mothex.  B«vuie time^  kids  an)  herded 
w^%]b  their  mothers  and  Ei^omedmes  by  thfiDOflelvieA  nntil  they  Ic^m  to  be  herded.  II 
110%.  handled  properly  and  the  kida  arc  allowed  to  mix  together,  the  doe  loses  tha 
«<^^sjit  of  her  kid^  and  young  does  will  often  disown  them. — F,  0,  Landrum^  Laguna^ 

1?hia  ia  the  moat  crttlcaf  period  in  the  liaodling  of  goata.  The  kida  are  generally 
<^^^Xlc4!tud  daily,  ad  aoou  aa  dropped  and  able  to  stand  and  aockle  the  mother,  and  are 
*'^->  xn fined  in  a  corral  for  i?everal  weekg,  mueJi  of  thti  time  tied  to  a  stake  driven  into 
^*^^  ground.  It  is  not  safe  to  let  them  run  with  the  flock  until  they  are  a  month  to 
^*^^  weeks  of  age,  aa  they  are  liable  to  drop  out  of  the  flock  and  be  lost. — 0>l,  W.  Lm 
^T^ck,  JV/  iff  A'avrff,  Tcjr. 

The  kidding  season  ia  the  time  when  the  work  and  eare  comes.     Xbe  kida  ore  more 
*^*>licate  than  lambs,  and  requirtt  a  great  deal  of  care.— Hanit  A  BatflaiP,  Moniiilf  Tex, 


The  eaaiesi  way  to  ^  through  kidding  time  ia  to  pat  alt  tiie  doea  that  are  aoon  to 
"^>ft*ing  kida  m  a  ^parate  small  pastnre  where  they  eon  be  looked  np  easily.  In  aum 
^f  bad  weather  they  should  l:»e  brought  into  their  abed  every  e veiling  before  sunilown; 
^ut  if  the  weather  is  dry  and  not  too  cold  they  cm  be  left  out,  and  all  the  does  will 
likely  own  their  kida.  Of  counts  the  kkis  will  not  follow  their  mothtT  a>t  himba  df», 
Hut  will  lie  down  in  a  thicket  or  under  ti  buph,  a  weerl,  a  log,  or  a  rock,  and  remain 
ttero  till  the  mother  comc3  back  to  it,  even  if  it  should  have  to  wait  till  it  Ftnr\'ed  to 
tleatli;  but  after  a  kid  is  a  few  daya  *»M  it  \s  able  to  follow  its  mother,  altliough  it  la 
\ie8t  to  keep  the  kids  at  homo.  Kida  need  not  suck  oftener  than  twice  a  day. — H*  T» 
t,yVtc/!*,  Tiger  Mill,  T^x. 

X  stake  the  kid  in  a  h>arn  for  two  weeks*    Tlve  mother  goes  out  in  the  dayiuue  to  feed 
And  id  put  witl)  the  kid  at  ntght.     Alter  two  weeks  the  kid  \s  turned  Lk)^  and  kept 
lin  a  jxm  until  2  montha  old,  when  it  is  allowed  to  go  out  with  the  Aock, — Hem^ 
J^nh,  Leon  Bpringf^  Jrr, 

We  keep  the  nannie  and  kid  to  themselves  so  far  sa  ponible  for  a  day  or  to,  and 

^4^  not  alk)W  nvore  than  20  nannies  and  kltis  in  the  same  jiQn  until  the  kids  are  over 
V  week  old,  nor  more  than  50  nannies  and  kids  in  the  same  pen  uutil  2  week^  old. 

\  SIda  are  kept  in  the  pen  day  and  night  until  a  month  oM,  and  are  theu  allowed  to 
'Sim  outdde  the  |icn  during  the  day  to  eat  a  little;  the  fee<l  may  be  furnished  them  in 
tte  form  of  cut  branches  if  there  are  no  bashes  near  the  pen.  They  ehould  also  hava 
acceaa  to  water  after  4  weekij  old.  Mlien  G  weeks  old  they  can  go  out  with  the 
:flock  for  a  few  liours  in  the  afternoon,  the  flock  being  brought  in  at  midday  for  this  < 
purpose.  After  eight  weeks  they  can  go  regularly  all  day  with  the  flock-  We  use  a 
bridge  for  the  pnrpoee  of  "cutting  back'*  sach  kids  as  should  not  go  out  with  the 
fiock.— ir»  G.  Jlugh^s  ci'  Co,,  Jlastmrjfi,  Tcj;. 

Protection  from  rain;  confinement  in  a  corral  or  small  iiasture  until  the  kida  are 
B  weeks  old.  We  allow  the  do*^  to  jump  overa  21*in«'h  \x>nn\  la  pt  focMi  and  return 
an  they  i)lease.  We  B*?parate  alt  does  every  morning'  that  will  drop  kids  within  two 
or  three  days  and  keep  them  in  a  pasture  bv  themselves. — Conklin  Broihtrst  Neitmlle^ 
CaL 

1  ptit  nannies  that  are  soon  to  kid  in  an  open  poatoFe  (not  btishy) .    Aa  the  kids  ^ 
con^e, gather  them  into  a  corral  with  a  siied  or  barn  in  it,  taking  the  motliera  with 
the»n.     Keep  the  kids  in  the  corral  until  they  can  jump  over  a  10-inch  Inward,  turn- 
ing their  mothers  in  and  otit  evening  and  morning.     At  ulvout  2  weeks  of  age  they 
are  usually  fit  to  run  with  tlieir  mothers. — Ccorge  A,  /i(mckj  Ktojcnff  Orffj, 

I     I  aim  to  have  a  field  of  fall  grain  or  reserved  pasture  to  Inm  does  in  a  few  daya  \ 
bafore  kidding  commeneea,  and  tnrn  the  does  in  another  pasture  as  fast  as  they  drop 
tlieb'  ki<ls.     Kf^^  t  he  kida  up  about  two  weeks,  then  let  thuu  go  with  their  motbecB.— 
Oicar  2bm,  An^Ot  On^ 
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Put  the  goats  in  a  small  pastare  near  a  shed.  If  stormy,  take  the  kid  and  doe  to 
the  shed  at  once.  Every  night  put  all  the  kids  and  does  in  the  shed.  Put  bars  up 
20  inches  high,  and  when  the  kid  can  jump  over,  let  it  go.  Without  a  shed  in  this 
State  you  could  not  raise  two  out  of  ten  kids;  there  is  too  much  cold  rain  in  kidding 
time — ^March  and  April. — V,  S.  Grant  j  DallaSy  Or  eg. 

Put  the  nannies  by  themselves  and  then  look  after  them  pnce  or  twice  a  day  to  see 
that  the  kids  are  able  to  get  up  and  suckle.  Don't  bother  them,  if  they  are  all  right 
and  are  in  a  sheltered  place,  until  three  or  four  days,  and  then  change  them  to  suit 
your  convenience. —  TT.  TK  Smithy  EoHa^  Or  eg. 

Take  all  the  nannies  out  from  the  other  goats  as  soon  as  they  kid,  and  put  them  by 
themselves.  I  have  about  100  small  pens  in  which  I  put  the  nannies.  Put  the  young 
nannies  and  old  ones  in  different  pens.  Here  they  remain  for  four  or  ^we  days  and 
they  are  then  turned  into  a  laiger  pen,  but  not  more  than  60  should  be  put  together.— 
Q.  M.  Scott,  Malta,  Idaho, 

Comfortable  shelter  and  close  watch  to  see  that  the  kids  get  milk  promptly.  Pat 
the  doe  and  kid  away  from  flock  for  a  few  days. — J.  Murray  Hoag,  Maquoketa,  loufo. 

Wo  have  a  man  on  the  spot  all  the  time  to  help  the  goats  in  kidding,  if  necessary, 
and  also  to  see  that  the  kids  begin  to  suck. — Richardson  Brothers,  Dubuque,  Iowa, 

Have  good  warm  shelter,  and  under  no  circumstances  allow  cold  rain  to  fall  on  the 
kids  till  after  they  are  2  weeks  old.  The  shed  should  be  open  to  the  south,  so  that 
the  sun  can  shine  in  on  the  kids.  Turn  the  does  out  of  the  shed  once  a  day,  and  leave 
the  kids  in  the  shed  for  the  first  two  weeks.  By  that  time  the  kids  will  be  old  enough 
to  follow  the  doe. —  W,  T,  Mclntire,  Kansas  City,  Mo, 

I  always  keep  the  kids  in  a  corral  until  they  are  old  enough  to  follow  the  doe,  which 
is  when  they  are  about  thirty  days  old.  In  taking  the  kids  to  the  corral  care  should 
be  taken  to  get  nothing  on  them  that  will  change  the  scent,  for  does  are  very  sensi* 
tive.  If  two  kids  from  different  does  are  rubbed  together,  the  does  will  often  refuae 
to  own  either  of  them.  All  kids  should  be  castrated  before  two  weeks  old,  as  thexe 
is  lees  danger  and  they  do  not  get  so  sore. — //.  I,  Kimball,  Maxwell  City,  N,  Mex, 

I  cut  out  the  heavy  ewes  from  the  rest  of  the  herd,  and  hold  them  in  a  close  herd, 
and  catch  the  kids  and  bring  them  with  their  mothers  to  the  corral,  where  each  kid 
is  staked  separately  with  a  toggle,  or  swivel,  being  careful  to  see  that  the  mother  knows 
where  the  kid  is.  After  thiH  I  let  the  new  mother  goats  come  and  go  at  will,  only 
noticing  them  enough  to  see  that  they  come  to  their  kids  regularly.  The  kids  should 
be  watched  closely  in  order  that  they  may  not  get  tangled  up  and  hurt.  WTien  they 
are  about  2  weeks  old  they  are  turned  loose  in  a  corral  and  a  board  is  put  at  the  gate 
over  which  the  mothers  jump  in  going  to  and  from  their  kids.  When  the  kids  are  3 
months  old  they  may  be  allowed  to  go  with  the  herd. — Josephus  R.  Barnetle,  OlohCf 
Ariz, 

THE   BUILDINd    VV   AND    MANAGEMENT   OF   A   FLOCK   OF   ANGORA    GOATS. 

THE   BEST   FLOCK. 

It  is  assumed  that  whoever  goes  into  the  business  of  mising  Angora 
goats  does  so  for  the  production  of  mohair,  rather  than  meat  or  skins, 
and  so  it  is  to  his  interest  to  have  a  flock  that  will  yield  a  profit  from 
the  ])eginning.  The  best  Hock  for  this  purpose  is  one  composed  of 
thoroughbreds.*     Such  a  flock  will  yield  good  mohair  from  tie  first. 

*The  term  purebreds  is  not  used  here,  as  there  is  strong  objection  to  it  by  many  of 
the  best  breeders,  on  the  ground  that  there  are  no  purebreds,  as  explained  elsewhere. 
As  the  term  thoroughbreds  will  exactly  suit  the  purposes  of  this  chapter  it  if  prt- 
lerred,  leaving  the  question  of  purebreds  to  be  discussed  by  others. 
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Those  who  QutPT  upon  the  husmcss  of  goat  raising,  however,  miist  make 
their  operations  conform  to  their  capital,  the  same  as  in  any  other 
business.  They  will  find  that  desirable  does  will  cost  from  $5  to  $12 
^aeh,  and  bucks  all  the  way  from  !?50  to  $100  each;  so  that  a  large  herd 
of  this  kind,  although  preferable,  will  eost  a  small  fortune,  and  is 
teyond  considemtion  by  most  people  who  will  engage  in  the  industry. 

BLTLDINO   UP   A   FLOCBt   FROM    SMALL   BEOINNINO, 

Another  plan  that  may  be  pursued  by  one  who  has  limited  capital, 
Tint  time  and  the  patience  to  wait,  is  to  begin  with  a  few  first-claaa 
animals  and  build  up  a  flock  from  these.  The  result  will  be  satisfac- 
tory, and  the  only  drawlmck  is  the  length  of  time  required.  After 
all,  this  may  be  the  wisest  plan  for  most  beginners  to  pursue,  as 
experience,  so  necessary  always  to  success,  will  be  gained  as  the  flock 
increases. 

BtriLDlNG    UP    A    FLfX-K    BY    CHOSSINO    UFOW   THE   t'OMMOK   GOAT, 

It  is  noted  in  the  historical  part  of  this  paper  that  the  Turks  many 
years  ago  began  the  practice  of  crossing  Angora  bucks  upon  Kurd 
does.  They  probal>ly  had  in  mind  the  twofold  purpose  of  producing 
thereby  a  hardier  goat  than  the  pure  Angoras  and  of  increasing  the 
number  of  goats  in  order  to  supply  the  increased  demand  of  Europe 
for  mohair.  Crossing  the  Anguni  hut  ks  upon  the  common  goats  of 
the  United  States  has  been  practiced  since  their  introduction,  and  the 
results  have  l>een  very  satisfac^tory  in  many  respects.  Many  of  the 
large  flocks  of  Texas  and  New  Mexico  have  had  Mexican  does  for  their 
foundation.  Building  up  a  good  mohair-producing  flock  upon  this 
plan  requires  five  or  six  years.  The  advantages  are  that  the  does  with 
which  the  beginning  is  made  are  cheap^  costing  from  f  1.50  to  4^2.50  per 
head.  During  the  first  and  second  crosses  there  are  many  twin  kids, 
thus  increasing  the  herd  in  that  proportion — n.  condition  not  existing^ 
except  to  a  small  extent,  among  either  the  purebred  or  thoroughbred 
Angoitis;  the  size  and  hardihood  of  the  progeny  are  increased  and  the 
liability  to  disease  decreased. 

Care  should  be  exercised  in  starting  a  flock  by  this  method  to  select 
only  such  common  does  as  are  entirely  white;  any  other  color,  how- 
ever slight,  is  objectionable.  If  otherwise,  the  results  might  be  satis- 
factory, but  the  probabilities  would  bo  the  contrary.  In  handling  the 
crosses  the  breeder  often  finds  that  atavism  becomes  apparent  when  it 
is  most  objectionable.  For  instance,  the  progeny  for  two  generations 
of  a  doc  having  black  spots  might  appear  all  that  is  desiiuble,  while 
the  third  genemtion  would  produce  the  latent  color. 

In  starting  with  a  buncli  of  common  goata  that  you  want  to  use  for  mining  a  graded 
flock  of  ehearing  goats  you  phould  ii;?e  only  as  pure  white  goats  as  you  can  get,  and 
you  should  allow  no  colored  goat>?  in  the  flock.  Tou  should  also  dispose  of  aU 
Ihofie  that  have  long,  coarse  hair  on  the  thigh  and  on  the  fore  legs,  below  the  shoulder* 
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In  fact,  the  common  goats  that  you  want  to  start  tout  flock  wHh  ahoald  be  nice  and 
smooth  built,  with  8mall  head  and  short,  smooth  hair  and  small  horns.  From  muleys 
you  can  raise  heavy  shearers,  but  their  mohair  is  not  quite  so  fine. — H,  T,  Fuchs, 
Tiger  Mm,  Tex, 

If  bred  for  the  purpose  of  qoick  propagation,  and  with  very  fine,  robust  goats  of 
both  sexes  to  begin  with,  in  six  years  five  or  six  crosses  can  easily  be  obtained  if 
nutrimental  advantages  are  favorable;  and  if  really  first-class  bucks,  having  all  the 
most  valuable  points  this  side  of  perfection,  can  be  procured,  and  inbreeding  care- 
fully avoided,  even  our  common  short-haired  and  smooth-coated  goat  will,  after  tlie 
fourth  cross — say,  b^inning  with  the  thirty-second— show  improvement,  which  in  a 
large  flock  on  general  inspection  would  defy  detection  by  anyone  but  an  expert 
judge  of  Angora  goats. — 6*.  A,  Hoerle,  Ridgewood,  N.  J. 

It  is  always  quite  necessary  that  the  common  does  should  be  of  the 
short-haired  variety.  Long-haired  ones  will  give  trouble  in  persisting 
to  throv  •  out  long  hairs  among  the  mohair. 

The  buck  used  upon  these  does  should  be  the  best  one  can  afford. 
The  better  the  buck,  the  better  the  result.  There  will  be  many  twins 
among  the  kids  from  this  first  cross,  and  if  proper  care  is  exercised 
at  kidding  time  it  will  not  be  diflScult  to  increase  the  flock  as  much  as 
100  per  cent.  The  higher  the  cross,  the  fewer  twins  will  be  dropped. 
As  the  fleece  upon  the  first  cross  is  not  worth  more  than  the  effort  to 
clip  it,  the  males  among  them  should  be  castrated  when  about  2 
weeks  old  and  disposed  of  for  meat  as  soon  as  old  enough.  The  females 
among  them,  being  half-blood  Angoras,  are  kept  for  service  with 
another  thoroughbred  buck.  The  result  of  this  second  cross  is  three- 
quarter  blood  Angoras.  The  mohair  from  them  has  a  marketable 
value,  but  is  very  limited  in  quantity  and  usually  mostly  kemp.  It  is 
best  to  deal  with  this  cross  in  the  same  manner  as  with  the  first  cross. 
If  this  method  of  procedure  is  followed  up  to  the  fifth  or  sixth  cross 
a  flock  will  result  that  will  produce  most  excellent  mohair. 

It  has  no  doubt  occurred  to  the  reader  that  we  now  have  four  or  five 
different  grades  of  does,  beginning  with  the  common  breed.  There- 
fore after  a  thoroughbred  flock  has  once  been  produced  in  this  manner, 
each  year  brings  forth  another  one  from  the  same  sources,  and  this 
condition  continues  as  long  as  the  breeding  life  of  the  does  continues. 

PROPER   AGE   FOR   BREEDING. 

Goats  of  both  sexes  will  sometimes  breed  when  they  are  5  months 
old,  and  often  at  6  months,  but  from  the  fact  that  they  arc  at  this  age 
but  a  month  or  two  from  weaning  time  and  are  not  nearly  full  grown, 
it  is  obvious  that  they  should  not  be  permitted  to  breed.  They  reach 
maturity  when  about  IG  or  18  months  old,  and  they  ought  not  to  breed 
before  this  time.  If  bred  earlier  the  kids  will  not  be  so  strong  or  so 
well  developed.  They  are  in  their  prime  when  from  2  to  6  years  old, 
but  with  proper  feeding  in  winter  they  have  been  known  to  breed 
regularly  until  15  years  old.  The  average  life  of  goats,  however,  is 
about  12  years.     There  should  be  no  tendency  to  keep  doea  until  they 


In-and'in  breeding  means  the  breeding  of  rpliited  individuals.  The 
rtenai  is  indefinite,  mid  witli  some  refers  to  ii  rlo;so  n^lationship  and  with 
lothers  any  degree  uf  rektiuaship.     The  correapondence  of  th©  Bureatt 
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with  goat  raisers  shows  that  the  term  with  them  means  generally  the 
breeding  of  individuals  of  close  relationship. 

It  is  safe  to  say  that  there  is  an  overwhelming  sentiment  against  the 
practice.  This  will  be  apparent  after  one  has  read  the  replies  which 
are  published  herewith  to  the  question,  "What  is  your  Opinion  of 
in-and-in  breeding?"  It  is  quite  generally  agreed,  however,  that  this 
practice  will  give  a  fleece  of  finest  fiber,  having  a  beautiful  luster  and 
little  oil,  but  the  weight  will  not  be  so  great.  Those  who  favor  the 
practice  contend  that  the  quality  more  than  ofi'sets  the  quantity.  The 
animals  resulting  from  this  practice  are  not  so  large  and  strong  as 
those  which  are  not  related.  The  fact  must  not  be  overlooked,  how- 
ever, that  Mr.  John  S.  Harris,  of  Oakley,  Idaho,  has  followed  in-and-in 
breeding  continuously  and  with  evident  success,  and,  too,  they  are  kept 
in  a  climate  where  the  temperature  in  winter  is  sometimes  far  below 
zero.  But  Mr.  Harris  is  a  gentleman  who  understands  the  art  of 
breeding;  if  all  goat  raisers  knew  so  well  the  principles  of  breeding  as 
he  does  there  might  not  be  so  many  to  condemn  the  pi-actice.  How- 
ever, they  have  learned  much  by  experience,  and  it  can  not  be  con- 
tended that  they  arc  wrong  in  advising  generally  against  the  practice. 
Col.  Richard  Petei's,  the  most  successful  breeder  of  his  day,  said  that 
half-blood  does  can  with  best  results  be  bred  to  their  own  sires,  provided 
the  sires  have  proved  themselves  to  be  good  breeders. 

If  inbreeding  of  closely  related  animals  is  meant,  it  should  not  be  resorted  to  with 
live  stock  of  any  kind  except  when  individuals  which  show  very  desirable  points  are 
at  the  same  time  of  very  strong  constitution  and  of  good  size.  But,  then,  I  would 
never  hesitate  to  breed  even  parents  to  children.  Strict  observance  of  this  rule  I  con- 
Bider  doubly  necessary  with  Angoras,  which  are  naturally  tender  and  delicate,  and 
it  Bhould  be  risked  only  when  chances  arc  very  strong  that  the  gain  of  fleece  or  shape 
will  fully  compensate  for  the  inevitable  loss  of  size  and  constitution.  I  believe  that 
in  a  very  few  years  that  the  value  of  the  annual  product  of  meat  (from  her  offspring) 
of  a  doe  will  surpass  that  of  her  mohair.  Besides,  the  more  constitution  is  gained, 
the  more  apt  are  we  to  return  to  the  original  prolificneas  of  the  goat  tribe,  which  has 
been  entirely  lost  with  Angoras  in  consequence  of  inbreeding.  AVith  the  third  free 
generation  usually,  but  always  with  the  fourth,  bad  effects  of  mating  relations  would 
not  be  felt  any  more. — G.  A.  Hoerhj  Ridgexvood^  X.  J. 

The  opinion  of  our  leading  authorities,  such  a.s  Professor  San  ford  and  others,  is  that 
in-and-in  breeding  is  the  most  successful  way,  and  many  cases  are  cited  where  this 
has  been  carrie<l  on  for  over  thirty  years.  AVe  have  some  breeders  here  who  have 
been  inbreeding  for  the  past  eight  years,  and  the  result,  when  the  greatest  of  care  is 
exercised,  \A  that  we  have  produced  some  very  fine  stock,  as  fine,  I  believe,  as  any 
that  has  been  raised  in  this  country.  This  in-and-in  breeding  is  a  very  particular 
piece  of  work  and  should  not  be  attempted  by  anyone  unless  he  intends  to  give  it 
his  undivided  attention.  I  believe  it  is  the  most  successful  way  to  breed  for  a  fine 
fiber.  The  greatest  trouble  seems  to  be  in  the  size  of  the  animal,  but  if  careful  atten- 
tion is  paid  to  the  work  there  is  no  excuse  for  losing  size.  AVe  have  demonstrated 
beyond  all  doubt  that  in-and-in  breeding  produces  a  finer  wool,  a  longer  wool,  and  a 
better  wool;  so  if  one  desires  to  breed  for  fine  wool  he  will  have  to  follow  in-and-in 
breeding. — E.  H,  Johson^  Ixike  Valley ,  N,  Mex, 
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I  think  that  to  get  a  perfect  goat  one  ehotild  inbreed  to  the  finest  bnok  or  ewe 
obtainable;  but  don't  keep  it  up  too  long»  an  the  g(»at  will  l>e  small  and  weakly, — 
Joiephus  J?.  BamctU,  Globe ^  Arh, 

"We  think  it  should  be  avoided  &o  far  aa  possible,  a^  it  reduces  the  size  and  t'eneral 
Btamina  of  the  goat — T7,  G.  Hughes  <fc  Cb,,  IIastin*j»,  Tex. 

It  will  ruin  a  flock  of  goats  the  same  ad  any  other  animal. — R,  C.  Johfision^  Lauh 

If  dune  properly,  closely  watching  defects,  it  is  all  right. — J,  R,  Standlttf^  PtojUevUU^ 
Jottn, 

Would  not  practice  it  if  I  could  help  it.  We  wunt  goat-S  with  long,  fine  mohair, 
but  at  the  pame  time  we  must  look  to  the  build  of  the  goat. — Q.  M.  Bech^  Beargrovi, 

Am  opposed  to  it  on  general  principles.  Would  prefer  it,  however,  to  a  moderate 
ext^it,  to  using  inferior  sires. — J.  Murray  Hoag,  Maquokdu^  Imva. 

I  c3on*t  like  inbreefling,  aa  it  weakens  the  goat.  They  don't  have  the  ambition 
that  fresh  blood  impartii!  to  lliem.— O.  M.  Scoti^  Malta,  Idaho. 

They  will  be  email  and  not  etrong,  and  harder  to  raise;  will  not  shear  so  much, 
and  more  difficult  to  keep  in  flesh. —  IF.  W,  Smith ^  EoUi^  Ortg, 

My  stock  are  all  inbred  (600  does),  but  they  are  very  small  and  tender.  Would 
not  advise  it — V.  Cladtk^  Larwoodt  Oreg. 

Once  will  do,  provided  you  have  an  extra  buck.  After  that  you  weaken  the  con- 
stitution of  your  goat.— r,  5.  Grtmt^  Daitajtf  Orcfj, 

It  can  be  practiced  to  advantage  in  producing  a  fine  fleece,  but  if  indulged  too  much 
will  weaken  the  constitution  and  the  goat  will  be  email — Ahc  Blackburn^  North  Yam- 
hiU,  Oreg. 

I  believe,  by  careful  selection  of  bucks,  they  can  be  improvetl,  but  I  jjrefer  eroding 
with  new  blood  when  it  is  just  tm  gocHl. — Oacar  Tom,  Angora ^  Oreg. 

It  shatters  the  constitution  without  a  relati  ve  gain  in  weight  of  fleece.  Fine  mohair 
and  light  tleecea  arc  all  right,  but  I  don*t  practice  inbreeding.  It  produces  such  a 
goat  iiij  the  practical  man  does  not  want.— Gtor^<r  A.  Houck^  Eugr^te,  Oreg. 

We  do  not  approve  of  it  on  general  principles,  but  have  not  experimented  much 
along  this  line, — C.  P.  Boilcy^  San  Jose^  CaL 

Under  certain  circumstances  inbreeding  for  points  in  thoroughbreds  is  neceasaryp 
but  it  will  degenerate  a  grade  herd  very  quickly. — Cmiklin  BroiherK^  NewvUkf  QU* 

I  do  not  like  it  and  have  never  x>racticed  it,  I  have  seen  it  practiced,  and  the  goati 
lack  constitution. — Ifenry  Fink,  L^on  Springs,  Tex. 

It  brings  the  mohair  to  the  greatest  finen^s  if  properly  managetl,  ^mi  it  whould  not 
be  kept  up  too  long.— J/.  T.  Fnch,  Tiger  Mill,  Ti'-r. 

It  is  beneficial  in  the  matter  of  improving  the  fleece,  but  a  decided  injury  to  tha 
constitution  and  sixe  of  the  animal. — CbZ,  W.  L,  Blacky  Fort  MeKatrU,  TVx. 

I  need  one  billy  five  yeara.  He  was  the  best  goat  that  I  evf r  saw,  shearing  lOf 
pounds  of  clean  mohair  annually. — 6'.  />.  Miller ^  (rVnsawt,  Orrg. 

Inbreeding  makes  the  fleece  thinner  an<l  t^hurter  and  the  coustitution  of  the  goat 
weaker. — F»  0,  Landruin,  Zo^/wa,  Ttx. 
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VANAGBlilCMT  OF  THX  BUCK. 


Bucks  usually  come  in  heat  about  the  middle  of  July  and  continue 
so  about  six  months;  does,  however,  do  not  usually  come  in  heat  until 
the  latter  part  of  August  or  the  1st  of  September.  As  the  period  of 
gestation  in  goats  is  from  147  to  155  days  (or  about  five  months),  care 
must  be  taken  in  mating  the  animals  in  order  to  have  the  kids  dropped 
in  proper  season,  which  will  vary  somewhat  with  the  locality.  The 
kids  should  not  come  before  the  warm  days  of  spring,  or  when  vegeta- 
tion begins  to  put  out  vigorously.  Therefore  the  buck  should  be  put 
to  service  from  November  1  to  December  1,  so  that  the  kids  will  come 
about  the  1st  of  April  or  May.  The  only  objection  to  earlier  kidding 
is  the  extra  care  required  to  preserve  the  life  of  the  kids,  for  they  are 
exceedingly  delicate  for  a  few  days,  as  has  been  stated  before,  and  even 
a  little  cold  at  this  season  will  probably  prove  fatal. 

A  buck,  like  any  other  domestic  animal,  should  be  in  the  best  possi- 
ble condition  when  put  to  service.  He  should  be  well  fed  with  grain 
for  a  few  weeks  before  this  time,  and  the  feeding  should  be  kept  up 
until  a  few  weeks  after  his  service  is  ended. 

As  to  the  number  of  does  which  a  buck  may  serve,  there  is  a  great 
diversity  of  opinion.  The  greater  number  of  goat  raisers,  however, 
think  forty  or  fifty  is  all  that  may  be  sei'ved  with  good  results.  C6L 
Richard  Peters  wrote  that  he  had  obtained  the  best  results  with  two 
hundred  breeding  does  by  turning  in  with  them  ten  selected  bucks. 
His  object  was  to  have  the  kids  come  as  nearly  at  one  time  as  possible, 
thus  shortening  the  period  of  careful  watching.  Referring  to  Colonel 
Petcus's  practice.  Dr.  J.  R.  Standley  says  he  regards  it  a  great  success, 
and  will  adopt  it  in  the  future.  He  says,  further:  ^^I  have  tried  the 
one-sorvice  system,  also  turning  in  bucks  at  night,  removing  them 
during  the  day,  and  other  plans,  but  decidedlv  prefer  Colonel  Peters's 
plan." 

Where  there  are  very  large  flocks  it  is  not  always  desirable  that  the 
kids  should  all  come  at  one  time.  If  they  are  dropped  at  intervals  for 
a  month  one  attendant  may  thus  be  enabled  to  look  after  a  large  num- 
ber, whereas  if  all  come  about  the  same  time  one  attendant  could  not 
do  the  work,  and  assistants  who  may  be  strangers  to  the  flock  would 
be  necessary.  (It  is  not  well  to  have  many  strangers  with  these  goats 
at  any  time,  and  certainly  not  at  kidding  time.)  Upon  this  point  Mr. 
G.  A.  Hoerle  has  written  out  a  plan,  given  below,  which  is  quite  gen- 
erally followed  where  there  are  large  flocks: 

A  great  difference  of  opinion  exists  aa  to  how  many  ewes  an  Angora  buck  should 
be  ullowed  to  serve.  This  depends  both  upon  the  bucks  and  the  condition  they  are 
in,  ad  well  as  upon  the  length  of  the  period  during  which  you  want  the  kida  to  drop. 
In  II  Hin.'Ul  herd,  and  where  ample  conveniences  for  kidding  are  furnished,  so  that 
good  care  can  be  taken  of  all  the  kids  at  once  if  necessary,  one  buck  nhonld  serve 
from  thirty  to  fifty  (as  above  said,  according  to  the  animal);  but  should  the  fiock  be 
largf,  and  owing  to  the  uncertainty  of  (he  climate  or  the  insufficient  help  or  shelter 
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itehould  be  desimbleto  have  the  kids  drop  gradiinlly,  say  during  a  period  of  two 
months,  especial ly  when  winter  kidding  is  made  n  practice,  from  75  to  150  ewea  for 
each  buck  ia  not  too  much — ^again,  according  to  animal  ami  tim«.  They  shoiild  not 
run  with  the  entire  flock  at  once,  but  begin  ivilh  buy  one-third  to  one-foartti  o£  it, 
according  to  circtim&tanoeH*  The  next  tdmikr  fraction  fihi>uld  ha  put  in  the  brce<iing 
fiock  from  two  to  live  days  later,  and  so  on  until  gradoally  the  entire  flock  ia  with 
the  bucks.  In  this  way  a  fnll  crop  of  kids  won  Id  be  insured  and  at  the  same  time 
the  bucks  prevented  from  doing  excessive  aerviee. 

The  handling  of  '^rig-inals*'  (ridgels)  should  have  a  word  here.  If 
the  on©  testicle  which  descends  is  rcraoved,  the  riginal  will  not  get 
kids,  but  he  wiH  bother  the  doc,=^.  If  tho  descended  testicle  is  not 
removed,  he  will  breed  without  difficulty.  He  should  be  IdUcd  as  soon 
as  practicable. 

XVMHKlt  OF  Kri)i!;, 

Thoroughbred  Angora  goata  do  not  often  drop  more  than  one  kid  at 

a  thue,  while  the  commoa  goat8  netu  1  y  always  drop  two.     There  are 

many  twins  with  the  first  cross,  but  the  numlier  diminUhes  as  the 

crosses  l^ecome  hio-her.     It  is  stated  that  the  purebred  Angoras  never 

dropi>ed  but  one  at  a  tirae,  and  that  the  preijence  of  twins  in  a  flock  is 

evidenc!e  of  a  base  origin  of  the  goats.     The  latter  statement  is  disputed 

liy  some,  who  believe  that  tho  purebred  Angora  (having  no   trace 

"whatever  of  base  blood)  will  drop  twins  as  regularly  as  the  cominon 

goat 

Bnns  OF  FLocics. 

All  goat  raisers  agree  that  Angoras  can  not  stand  crowding  together; 
and  the  higher  the  grade  of  the  goats  the  more  susceptible  aro  they  to 
injury  from  crowding.  But  to  state  just  how  many  should  be  kept  in 
a  flock  is  difficult,  as  the  number  depends  upon  the  character  of  their 
restraint.  Where  they  have  the  range  at  day  and  large  yards  at  nighty 
the  flocks  may  be  very  large,  but  whore  they  have  pastures  and  small 
pens  at  night  the  flock  must  not  bo  large. 

Writers  upon  the  Angora  industry  have  placed  so  much  stress  upon 
the  point  of  overci^owding  that  the  Bureau  sought  for  information 
upon  the  question  '^What  should  be  the  size  of  Angora  flocks?''  Each 
correspondent  re^^lied  with  his  own  experience,  and  the  conclusion  is 
reached  from  the  replies  that  they  may  be  handled  in  flocks  about  as 
sheep  are  handled,  the  number  depending  wholly  upon  tho  capacity 
of  the  range  or  pastui'c,  as  the  numbiirs  reported  for  flocks  are  from 
100  to  2,500.  However,  the  danger  from  crowding  is  not  disputed  by 
any  of  the  correspondiiils,  and  many  of  them  mention  it  specifically. 
This  phase  of  the  matter  must  be  carefully  considered  if!  connection 
with  the  question  of  housing  and  shelter.  Those  must  be  ample  to 
afford  abundance  of  room  and  fresh  air. 

It  is  stated  by  some  that  goats  running  iu  small  flocks  shear  more 
than  the  same  number  running  iu  large  flocks. 
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DEHORNIVO. 


Dehorning  the  goats  has  received  very  little  consideration,  and  it  i 
probable  that  Mr.  Q.  M.  Beck,  of  Beargrove,  Iowa,  is  the  only  goaf^ 
raiser  who  is  now  practicing  it.  Many  other  breeders  report  that  thejr — 
do  not  dehorn  but  believe  it  practicable,  while  a  very  few  express^ 
opposition  to  the  practice.  Mr.  Beck  writes  as  follows:  "  I  dehorne(^H 
forty-five  head  last  fall  (1889)  and  found  it  a  success,  as  it  stops  a  grea^^M 
deal  of  bunting,  which  is  liable  to  cause  abortion,  saves  shed  room^^  , 
saves  broken  legs,  and  will  save  many  kids."  These  same  reasons  hnri — im 
brought  the  dehorning  of  cattle  in  quite  general  favor  among  feeders^  -•, 
and  it  is  probable  that  as  the  Angora  goat  industry  grows  into  a  larg^^ve 
industry  the  practice  of  relieving  the  goats  of  their  uncivilized  weap 
ons  of  warfare  will  be  generally  adopted. 

Mr.  Beck  dehorns  in  the  fall  after  all  flies  are  gone. 

A  different  view  of  the  question  of  dehorning  is  taken  by  C. 
Bailey  &  Sons  Co.,  who  dehorned  250  head  which  were  in  a  band  b; 
themselves.  They  bunted  as  much  or  more  than  before  the  horn 
were  removed.  ''Goats  always  butt  each  other,  but  we  have  neve 
seen  any  ill  effects  resulting,  except  occasionally  a  leg  being  brokei 
from  being  caught  between  the  horns.  It  deprives  them  of  their  onl; 
means  of  defense,  and  we  consider  it  unnecessary  and  objectionable.^^ 


SHEARING    AND    SHEDDING. 
BHEARING    ONCE    OR   TWICE    A    YEAR. 


In  Texas,  New  Mexico,  Arizona,  and  sometimes  in  California  shear- 
ing  is  done  twice  a  year — in  the  months  of  March  or  April  and  ic 
September  or  October.     The  reasons  are  that,  owing  to  the  war 
climate,  the  fleece  will  often  shed  in  the  fall  if  not  clipped.     Mr.  H.  T-^ 
Fuchs,  of  Tiger  Mill,  Tex.,  says:  ''I  find  it  quite  necessary  to  shear*^ 
twice  a  year,  as  they  suffer  too  much  from  heat  in  the  summer  ancC 
autumn  and  even  during  the  warm  days  in  winter  if  they  are  not^ 
sheared  about  the  middle  of  September,  and  in  the  springtime  as  soon 
as  they  begin  to  shed  their  long  silky  hair."     There  are  instances  in 
these  localities  whore  goats  carry  their  fleece  through  the  year,  but 
all  breeders,  except  in  some  parts  of  California,  report  the  practice  of 
shearing  twice  a  ^ear.     In  the  other  parts  of  the  country  shearing  is 
done  ])ut  once  a  year,  and  that  in  the  months  of  March  or  April.    The 
rule  for  shearing  time  does  not  depend  so  much  upon  the  calendar  as 
upon  th(^  condition  of  the  fleece.     It  should  not  be  delayed  until  the 
fiber  begins  to  shed,  as  then  the  oil  will  begin  to  go  back  into  the  body 
of  the  animal,  the  mohair  thus  losing  its  life  and  luster. 

As  to  the  relative  values  of  the  semiannual  and  annual  fleeces,  there 
does  not  seem  to  be  much  difference  of  opinion.  The  semiannual  fiber 
IS  shorter  and  therefore  less  desirable  for  fabricating,  and  the  price  is 
liot  so  high  as  for  that  of  the  annual  fleece.     It  is  generally  agreed 
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ihat  the  two  shcarmgg  combined  weigh  a  little  more  than  the  annual 
shearing,  but  probably  the  increase  does  not  average  more  than  a 
quarter  of  a  pound.  However,  some  who  have  practiced  it  report  that 
the  gaiQ  is  not  equal  to  the  cost  of  the  second  shearing,  and  that 
shearing  twice  is  done  from  necessity  rather  than  from  the  standpoint 
of  profit 


USE   OP   CLlPPISfCi    MACHIKKH. 


The  use  of  clipping  machines,  although  hirgely  employed  among 
large  sheep  raisers,  has  nut  yet  come  into  general  use  among  goat 
raisers.  Those  who  have  used  them  indorse  them,  and  they  will  no 
doubt  soon  come  into  general  use.  They  are  more  rapid  than  hand 
^ork,  and  the  results  are  more  satisfactory.  The  cutting  of  the  skin 
is  easily  avoided  in  rexisonably  careful  hands,  while  it  requires  extreme 
care  with  hand  shears  to  prevent  cutting,  Mr,  H.  I,  Kimball,  of  New 
Mexico,  says  of  the  use  of  the  machines:  *'!  sheared  them  [the  goats] 
myself  faster  than  the  best  hand  shearer  1  ever  saw,  and  I  got  a  better 
price  for  my  mohair,''  Another  gentleman  says:  "*!  will  say  that  the 
clipping  machine  fur  t»heep  will  work  well  on  goats  in  every  respect. 
I  have  sheared  ten  goats  in  one  hour  and  done  up  the  fleeces." 

Of  course,  the  goat  raiser  will  consider  the  relative  cost  of  shearing 
with  machines  and  by  hand  before  he  will  purchase  a  machine.  The 
decision  will  prolnibly  depend  upon  the  number.  The  cost  of  hand 
shearing  is  about  4  cents  a  head.  In  the  Southwest  there  are  Mexicans 
who  follow  the  profession  of  shearing  sheep  and  goats;  these  usually 
receive  2  cents  a  head  with  their  board.  Many  of  them  will  shear  85 
or  90  a  day,  the  average  of  all  being  about  60.  Any  man  who  can 
shear  sheep  can  sb ear  goats.  If  shearing  is  done  by  hand,  a  short- 
bladed  shear  should  be  used  in  order  to  avoid  cutting  the  hair  twice. 
Another  objectioti  to  hand  shearing  is  that  there  is  often  double 
cutting  of  the  hair.  The  result  is  a  shortening  of  the  fiber  and  an 
increased  amount  of  noil  age. 

If  the  animals  arc  well  cared  for  during  the  year,  their  fleece  will 
not  require  washing  before  clipping.  One  writer  of  experience  says 
that  ''the  natural  habits  of  the  Angora  goats  are  clean  enough  to 
enable  spinning  before  washing,  at  least  for  some  piu^ses,"  Any 
dirt  that  may  adhere  to  the  fleece  should  carefully  be  picked  off  after 
shearing, 

^  CARR    DF    THK    FLKPCtt    AFTER    SHEAKT%4i. 

'  The  operation  of  shearing  should  be  done  in  a  building  free  from 
straw  and  dirt,  which  might  adliere  to  the  lleece  after  it  drops  from  the 

Ijpoat  It  should  then  be  rolled  up,  inside  out,  and  packed  in  the  sack 
without  being  tied  in  any  way.  This  is  the  manner  in  which  the  milla 
desire  to  receive  it.  The  practice  of  tying  the  Heeee  with  almost  any 
kind  of  twine  that  may  be  at  hand  obtains  very  largely  among  goat 
raisers,  but  the  wishes  of   the  mill  operators  are  already  receiving 
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proper  attention.  The  reasons  why  tbe  miU  operators  do  not  deaiM 
fleeces  tied  are  very  forcibly  stated  by  one  of  them  (George  B. 
Goodall),  as  follows: 

I  want  to  mention  another  evil  which  shouM  be  corrected,  ami  that  16  the  use  of 
twine  or  string  aronnd  the  fleeces.  Vegetable  fibers  will  not  take  dyes  used  for 
animal  fibers,  and  in  cutting  these  strings  by  the  sorters  more  or  less  of  the  vege- 
table fibers  get  into  the  mohair  and  have  to  be  carefully  burled  out  from  the  face  of 
the  finished  goods,  which  adds  to  the  cost  of  each  piece.  A  mohair  fleece  should  be 
simply  rolled  up  without  twine  of  any  description.  You  never  see  it  on  Turke^i^  or 
Oape  mohair. 

If  mohair  producers  insist  on  tbe  use  of  twine,  the  quality  should 
be  bard  and  smooth,  so  that  no  particle  of  it  will  adhere  to  the  mohair 
when  it  is  cut  away. 

As  to  assorting  tbe  fleeces  with  reference  to  the  quality  of  the 
mohair,  no  common  practice  is  followed  by  producers.  Some  assort 
them  at  shearing  time  and  pack  in  separate  sacks,  while  others  pack 
all  sorts  together.  If  the  producer  is  a  good  judge  of  mohair,  the 
former  method  will  prove  more  satisfactory.  When  all  are  pa<^ed 
together  indiscriminately,  the  poorer  grades  of  fiber  tend  to  reduce 
the  average  price  of  the  whole  lot.  However,  many  prefer  to  pack 
thus  indiscriminately,  leaving  the  work  and  judgment  of  assorting  tc 
the  commission  merchant.  Most  of  the  mills  purchase  from  the  com- 
mission merchant  because  of  his  skill  in  assorting. 

There  are  appended  some  opinions  on  this  subject  of  Mr.  Hoerie 
which  are  worthy  of  consideration: 

Before  folding  up  the  flet^cos  they  should  be  carefully  assorted,  if  this  is  possible, 
in  the  following  way: 

A.  CJombing  hair,  or  all  hair  over  4i  inches  in  length: 

1.  The  very  finest,  as  fine  as  fine  kid  hair. 

2.  Next  finest,  or  average  run  of  good  doe  fleeces. 

3.  General  nm  of  fair  doe  and  good  wether  fleeces. 

4.  Coarse  fli^ecea. 

B.  Carding  htiir,  or  less  than  4}  inches  long: 

1.  Fineness  of  class  1  above, 

2.  Fineness  of  classes  2  and  3. 

3.  Coarse  fleeces. 

At  shearing  time  fleeces  of  similar  <]nality  and  length  should  he  packed  toja:ether, 
and  special  care  should  be  taken  not  to  allow  tag  ends  and  burrs  to  remain  in  the 
fliHH'es.  The  latter  should  be  carefully  picked  out  before  the  shearing  b^^ins  and 
tlio  fonncr  pulled  off  Ix^fore  i)acking  and  placed  in  a  8{)ecial  bag,  and  marked  fejMi- 
rately.  It  is  much  more  profitable  to  have  small  lots  of  low-})rieed  short  ends  iUid 
tags  and  to  pull  out  with  the  burrs  a  few  strands  of  the  mohair  than  to  have  an 
entire  clip  dei»reciated  by  careless  shearing  and  packing. 

KlIKDDINii. 

The  question  of  shedding  is  provoking  much  discussion  among  goat 
raisers  at  this  time.  Some  maintain  that  the  goats  shed  regularly, 
while  others  assert  that  the  purebreds  and  best  thoroughbreds  do  not 


■ 
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shed  at  all.  The  correspondence  of  the  Bureau  shows  that  practically 
all  of  the  goats  in  this  country  shed  thi^ir  fleece,  either  annually  in 
tie  ix>lder  loc^ities  or  semiannually  in  the  waimer  climates.  The 
question  submitted  by  the  Bureau  waa,  *'*Do  thoroughbreds  shed  if 
not  sheared?'"  There  were  many  positive  affirmative  replies  received 
And  several  modified  answers^  Amonj(  the  hitter  are  reasons  why 
some  goat8  do  not  ^hed.  It  will  be  of  intereat,  and  probably  of  some 
profit,  to  eonyider  some  of  these  rt:^ plica  in  any  effort  tc>ward  reaching 
a  eoDclusion  i-egarding  thi^  question^  and  they  are  given  herewith; 

They  will  all  ahed  in  the  epring,  when  warm  weathcT  begins,  but  the  higher  th^^y 
Are  bred  up  tbtj  longer  they  will  go  without  shedding. — H.  T,  Fudi§^  ^9^  Miit,  Tex^ 

Some  will  ahed.  I  regani  the  nonsheddiug  AngoriL  as  a  distinct  type^  and  all  the 
^fuiouB  croeseB  will  retain  their  fleeoe.—  Wiliiam  i.  Blackf  Fort  McKtOfdi^  Tex, 

I  have  goats  that  never  ebed^  hut  they  art)  fe<i  f-ir  show  parpoeea  during^  winter. 
If  onlinary  care  i»  given,  th^y  «hed» — Abe  Blackbtirtif  Norfh  YanihiU^  Oreg, 

I  have  had  goats  that  did  not  shed  at  1  year  old,  hat  did  at  2.  I  think  feeding 
conditions  are  responsible  for  sm^h  cases,— GeorQ€  A,  Ilmtck,  Eutjerw^  Oreg, 

Goat:9  of  second  cross  sometimes  do  not  nhed.     Dtfpeiids  on  comiitioa  of  goat. — 

Many  thoronghbreda  will  shed,  and  we  have  grades  thai  do  not.  Much  de})enda 
upon  the  physical  con<lition  of  the  gruit.  'If  it  is  in  pfK>r  fleah  and  fattens  rapidly  ia 
springs  it  is  very  apt  t*>  commence  shedding,  juat  as  many  sheep  do  under  einiilar 
conditions. —  W.  G.  HughtJt  J:  Co.,  IlasHngs^  Tex, 

Thffuph  most  l»reeders  in  thin  oomitry  disagree  with  mo  in  my  nonshedding  views, 
I  am  HUpp<vrted  by  the  Cape  breeders.  One  of  them,  Mr,  R.  C.  Holmes,  is  very 
decidcil  in  his  expresaona.  He  saya:  "With  reganl  to  well-bred  goats  Fhedding 
their  hair,  I  quite  agree  with  you  that  they  sljould  not  do  so.  In  fact,  amoug  my 
gpats  it  is  an  exceptional  thing  to  see  a  goat  shed,  and  even  the  ewes  at  kidding  time 
do  not  shed.  At  this  period  some  few  may  do  so,  but  very  few  indeed,  and  a  ram 
nhould  never  shc<i/'  Tliin  doea  not  lack  in  clearness;  Angoras  will  sometimes  lose 
their  hair  from  disease,  a  change  of  climate,  or  a  change  of  weather  even,  or  a  sud- 
den change  fruni  a  continued  dry  food  U)  green  f<x>d,  etc.  This?  may  appear  at  any 
time  of  the  year,  regardless  of  the  aeaeon,  and  has  absolutely  m^thing  to  do  witli  the 
yearly  shedding  of  low-bred  goata.  No  yearly  ehodder  sliould  be  classed  as  a  thor- 
oughbred,"— G.  A.  HorrUj  Bidgetvoodf  N.  J, 

Under  certain  conditions  they  will  sheci,  but  rmt  if  th^  goats  are  in  good  health.— 
^.  A.  IRnJtle^  Roseburg^  Oreg. 

I  have  about  fifty  head  of  nanni(L^s  that  do  nut  she<i,  but  most  goiit«  ahed  if  not 
sheared. — G.  Jf.  ScqUj  Malta ^  Idaho, 

DISEASES    AND    OTHER   ENEMIES. 

Goats  are  less  subject  to  disease  than  sheep;  but  these  gpecies  are  so 
closely  allied  that  treatmimt  in  cat^es  of  disease  is  tbo  same  for  both* 
Several  accounts  have  been  publis^hed  in  the  iigricaltui*al  press  of  goats 
in  the  Southwest  being  affected  with  stomach  worms  and  with  gi'ub  in 
the  head,  the  same  a^*  sheep  are  affected  in  the  same  lot-alitie^t*  There 
are  occasionally  outbreaks  of  disease  in  certiiin  localities,  but  these  are 
due  to  local  (*atute9,  aud  generally  have  not  been  difficult  to  overcome. 
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The  treatment  recommended  for  the  screw  worm  is  as  follows:  Add 
to  any  one  of  the  carbolic  sheep  dips  10  per  cent  of  chloroform. 
Apply  this  mixture,  after  thoroughly  cleaning  the  wound,  with  a  wad 
of  cotton.  The  chloroform  immediately  destroys  the  larvse  and  the 
carbolic  dip  prevents  the  further  blowing  of  the  wound. 

The  stomach  worm  {Strongylus  contortvs)  is  the  same  form  as  found 
in  sheep,  cattle,  and  deer.  The  treatment  in  all  cases  is  the  same  as 
for  sheep. 

Goats  have  at  least  three  kinds  of  scab  parasites  peculiar  to  their 
species,  but  apparently  only  two  kinds  of  scab  develop.  Psoroptic 
scab  of  sheep  does  not  deyelop  disease  upon  them,  though  it  can 
undoubtedly  sustain  life  for  a  while. 

Tapeworms  of  the  genus  Moniezia  are  found  in  goats.     In  the  intes- 
tines are  also  found  five  round  worms,  namely,  StrongyltLS filicoUia^ 
(Esophagostoma  venulosurn^  Sclerostoma  hypostomum^  Uncinaria  cer— 
niui^  and  TricJiocepKalua  affinis. 

Verminous  pneumonia  of  sheep  also  occurs  in  goats. 

Tuberculosis  is  so  rare  in  goats  that  every  case  is  recorded,  the 
number  of  such  cases  being  less  than  a  dozen.  It  may  be  said,  there* 
fore,  that  they  are  practically  immune  from  this  widespread  and  insid- 
ious disease. 

Goats  are  apt  to  have  foot  rot,  but  a  cure  is  easily  effected  by  the 
use  of  sulphate  of  copper  (blue  vitriol).  It  is  usually  applied  by  driv- 
ing the  goats  through  a  trough  containing  a  solution  of  strong  blue 
vitriol.  The  solution  should  be  about  an  inch  in  depth.  Oscar  Tom, 
a  breeder  of  much  experience,  says: 

Butter  of  antimony  applied  with  a  stiff  feather  will  cure  it,  or  mix  1  ounce  of  sul- 
phuric acid  with  2  ounces  of  vinegar  and  apply  as  above.  Go  over  the  whole  band. 
Generally  one  application  cures  if  well  done.  Change  the  range  at  the  same  time  if 
you  can. 

Angoras  are  frequently  affected  with  lice,  which  cause  a  loss  of 
mohair  from  the  rubbing  and  scratching  of  the  goat.  The  lice  may  be 
exterminated  by  dipping.  The  common  sheep  dips  are  generally  used 
for  the  purpose.  It  is  a  common  practice  to  dip  the  goats  once  a  year, 
and  some  advise  dipping  twice  a  year — in  spring  just  after  shearing  and 
again  in  the  fall. 

One  of  the  principal  enemies  of  the  Angoras  is  the  wolf.  The  best 
guard  against  wolves  is  a  good  wire  fence.  Sometimes  the  wolves  dig 
under  the  fence,  and  then  it  becomes  necessary  to  trap  them.  This  is 
practiced  by  Mr.  H.  T.  Fuchs,  who  says: 

Three  stool  traps  are  fastened  to  each  other,  but  to  nothing  eli?e,  and  catch  the 
wolves.  If  the  trap  ia  made  fast  the  wolf  will  break  loose,  but  the  weight  of  three 
traps  fastened  together  simply  tires  the  wolf  out,  and  it  rarely  drags  them  moretban 
200  or  300  yards. 

In  many  localities  the  wildcats  are  especially  troublesome.  Their 
prey  is  the  kids. 
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be  fact  that  many  plants  whif^h  arc  poisonous  to  sheep  and  cattle 
^aay  be  eaten  with  iinpuoity  by  goat*3  is  frequently  referred  to  by 
Bfritery  for  the  press.     It  is  true,  however,  that  goats  soraetimea  die= 

from  eating  poiyondus  plants,  especially  in  the  mountainous  diistriets. 

of  the  Carolina^,  iis  the  Bureau  Is  informed  through  correspondence. 

The  so-ealled  "ground  ivy"  i.s  specially  n^feiTed  to.     It  is  believed 

that  guatd  will  not  eat  pois<jnouB  plants  to  an  injurious  extent  unlesa 

driven  by  hunger  to  do  iso, 

KUMBKU   <:>F   AKGOltA    CinATS. 


IN  THJl   UNITKD   S^TATErt. 

The  census  reports  previous  to  the  year  190()  have  not  given  the- 

number  of  goats  in  the  United  States;  the  Twelfth  Census,  however^ 

will  .show  the  nunibi^r  of  Angoms,  as  well  as  the  number  of  eumraott 

goats 
■  0>1.  William  M,  Black,  of  Fort  MeKiivett,  Tex.,  in  1898  estimated 
^ne  t-otal  number  (ineluding  all  grades)  to  be  li4'f,775,  located  in  States 

and  Ten'itories  as  fi)llows: 

Texcw  _... _ 7.),000     Teniiesaec 25(> 

CaUfornia 59,000     South  Camlma 200" 

New  Mexico 52,000     North  Carolmj^.. ....^._-..        200 

Oregon^ 15,000     Colorado. 200 

Nevada.,* 11,500     Miaeiaeippi 15a 

Iduho 8,000     Ltjuisianii , ., 150 

Wyoming ,_......     7,000     Connecticut... 150- 

Arizona *.     5,700     AUbaiua 75- 

HisHOun 5, 200     Arkansiid  , . , , 75- 

Utah 2,000     Florida..... 75. 

Montana. 1, 500     Iowa 75^ 

Kansas , 1,200     Virginia 75- 

Indian  Territory. . .._..._ 900     Nebraska ........ 50- 

Georgia 750     Washington 50 

Kentucky 500     West  Virginia 5a 

PeouMy IvAivia ...         400  

rinoia :XH>  T^,tal ,,..., 247,775- 

About  a  yvnr  later  Mr.  William  U,  l*aytif»,  of  New  York,  estimated 
the  total  myiifK^r  at  3(M>,(XH).     If  these  eatiniatea  are  anywhere  nearly 

correct,  thn  present  nmii>H>r  must  be  very  inueb  greater,  probably  aa 
many  as  400,000. 

Mr.  W.  IIairini*>nd  Tooke,  in  the  Agricultiinil  «TournaI  of  the  Capa 
of  GfJOil  Hope  for  May  25,  IStfQ,  gives  the  number  of  Ang"oni  goat* 
for  1803-1898  as  follows: 


1892-93.,... 2,811,206 

1803-94 2,ei9,  70a 

1894-95....... 2,511,082 


1895-96 2,54G,i)Sl 

1896^97 --  2,6a5,0S0 

1897-08 2,982,811 


'  A  home  authority  eatiiiiaU?s  tho  Angonu*  in  the  Statu  at  G5,000. 
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IN  ANGOBA  VILAYET. 

Schreiner  estimated  that  the  number  of  Angoras  in  the  vilayet  of 
Angora  in  1894,  was  1,230,000.  He  also  directs  attention  to  the  fact 
that  the  mohair  area  of  Turkey  in  Asia  extends  beyond  th»t  province. 

PBODUcnoN  or  hohair. 

The  quantity  of  mohair  of  all  grades  produced  in  the  United  States 
has  been  a  matter  of  guess,  and  the  estimates  have  been  wide  apart 
Assuming  that  practically  the  entire  domestic  product  goes  to  the  milk 
for  fabrication,  the  Bureau  addressed  to  the  mills  that  consume  mohair 
a  request  to  be  furnished  a  statement  of  the  amount  of  domestic  and 
imported  mohair  used  annually.  It  is  believed,  therefore,  that  these 
statistics  which  are  given  herewith  represent  the  total  product  of  the 
United  States  for  the  year  1899: 

Consumption  of  moluiir  in  the  United  States  in  J899, 


MITIm. 


Domcsttc    Imported. 


Sftnfbrd  Milla  and  the  Goodall  Wonted  Co.,  Sanlbrd,  Me  . 

Tingue  Manufacturing  Co. ,  Seymour,  Conn 

Atlantic  Mills,  Providence,  R.  I 

Gold  Medal  Braid  Co.,  Attleboro  Falls,  Mass 

Massachusetts  Mohair  Plush  Co.,  Lowell,  Mass 

Westfield  Braid  Co.,  Weatfleld,  Mass 

Cranston  Worsted  Mills,  Bristol,  R.I 

Quccnsbury  Mills,  Worcester,  Mass 

Total 


Pounds. 
840,000 


200,000 


32,000 
6,000 


Pounds. 
4«>,000 
15,000 

1,000 
800,000 
18,  WO 


1,077,000  ;      1,119,4 


^  Not  ccrtfJn  it  was  imported  mohair,  but  assumed  to  be. 

The  customs  figures  of  the  Cape  of  Good  Hope,  as  quoted  by 
W.  Hammond  Tooke,  show  that  mohair  was  produced  there  for  various 
years  previous  to  1898  in  the  following  amounts 

Pounds. 
1877 1,433,774 


pioandK. 

1894 10,008,173 

1895 11,090,449 

1896 10,001,028 

1897 12,583,601 


1882 3,766,657 

1887 7,153,730 

1892 10,516,837 

im\ 9,457,278 

According  to  Commercial  Relations  for  1809  the  entire  product  of 
the  (^ape  of  Good  Hope  for  1897  was  exported,  as  well  as  that  for 
1898,  which  is  given  as  10,870,014  pounds. 

It  lias  not  been  possible  to  obtain  figures  showing  the  production  of 
Turkey  for  any  sixicific  year  or  for  a  series  of  years,  l)ut  the  average 
annual  production  is  frequently  given  as  7,050,000  pounds. 

TARIFF. 

The  art  approved  July  24, 1897,  place.s  a  duty  of  12  cents  per  pound 
upon  mohair.     Mohair  cloth  for  buttons   is  taxed   10  per  cent  ad 
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valorem.     The  duty  on  dressed  and  finished  goatskins  is  20  per  eent 
ad  valorem;  on  skinn  for  morocco,  tanned  but  unfinished,  10  per  ceut 
valorem.     These  nitea  are  subject  to  increase  under  certain  condi- 
tions of  shipments. 

REGISTRATION    ASSOCIATIONS, 


The  Bailey  Angom  Goat  Registration  Assot^iation,  of  San  Jose,  CaL, 
has  kept  a  privates  register  for  many  years,  and  Iweame  a  general 
record  association  in  1898, 

There  are  two  registi-ation  associations  in  the  United  States  which 
were  organized  during  the  year  1900 — the  American  Angom  Goat 
Breeders'  Association,  with  headquarters  at  Kansas  City,  Mo.,  and  the 
National  Angora  Record  Association,  with  headquarters  at  Salem,  Oreg. 

WTKRATTTRE    CONSULTED. 

The  principal  work^s  tonsulted  in  the  preparation  of  this  ]mper  ar« 
as  follows: 

ScawmnvRf  B.  0.  CnoNwatGHT: 

The  Ajogom  Goat  (published  under  the  auAfrices  of  the  South  African  Angora  Goat 
Breeders^  AsBociiition).     Longiuana  Green  &  CJo.,  London,  New  York,  and  Bombay* 
1898,     Fp,  256,  figs,  22. 
Hayek,  John  L,: 

The  ADgOTa  Goat:    Ita  Origin,  Culture,  and  Prwlucte.     American  Agricnlturigtj 
Kew  York,     1882. 
Hook,  Bryan: 

Mileh  Goats  and  their  Management  Vinton  A  Co.,  Limiteti,  London.  1896.  Pp. 
115,  fige.  17. 

Ho£RUB,  GUfiTAV  A.; 

The  Angora  Goat:  Ita  Habita  atid  Caltnn*.     Fink  A  0>.,  I^eon  Springs,  Tbx-     1886. 
Pp.  32. 
JorisoN-,  E.  H.: 

Angora  Goat  Raising.     E.  H.  Jobeon,  Lake  Valley,  N,  Mex.     1900.     Pp.  29,  fig,  1. 
Gboroe  Edward: 

ra  Goats:  The  Wealth  of  the  Wildemeaj,     Horact's  A.  Field  A  Co.,  Welleboro, 
Pa.     IIKK).     Pp,32,fig.l. 
C.  P.  Bailit  <k  Sons  Co.: 

Oalifomia  Angords.     Ban  Joee,  Cal.     1900. 

Besides  these  access  haa  been  had  to  huiidredi?  of  articles  in  the 
agricultural  press.  Special  mention  should  be  mado  of  tho  Oregon 
Agriculturist,  Portland,  Oreg.j  the  Pacific  liural  Press,  San  Frtincisco, 
CaL,  and  the  American  Sheep  Breeder,  Chicago,  111.  The  two  latter 
evote  a  page  regularly  to  the  goat  industry. 

The  library  foree  of  the  Bureau  of  Animal  Industry  have  prepared' 
Mbliography  of  goat  literature,  but  the  titles  are  so  numerous  that 
it  has  been  deemed  advisable  to  hold  them  for  separate  pubHcation 
rather  than  to  append  them  hi! re. 
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VERMINOUS  DISEASES  OF  CATTLE,  SHEEP,  AND  GOATS 

IN  TEXAS. 

By  Oh.  Wardell  Stiles,  Ph.D., 
Zoologist  of  Bureau  of  Animal  Industry, 

The  attention  of  this  Bureau  was  fii*st  called  to  certain  losses  among 
the  live  stock  of  Texas,  caused  by  pai*asitic  worms,  by  a  communica- 
tion from  Dr.  William  Folsetter,  of  Dallas.  A  few  months  later  the 
writer  visited  Texas  upon  the  request  of  Congressman  Kleberg,  in 
order  to  investigate  an  outbreak  among  young  cattle  reported  in  Dewitt 
County.  The  investigations  were  interrupted  by  an  unforeseen  acci- 
dent, but  were  supplemented  some  months  later  during  a  visit  to  Vic- 
toria County.  While  the  work  is  not  yet  completed,  it  is  sufficiently 
advanced  to  warrant  a  preliminary  report,  which  is  here  submitted. 

NATURE    OF    THK    OUTBREAK. 

The  cuttle,  sheep,  and  goats  in  the  counties  visited  were  found  to  be 
suffering  from  a  disease  which  the  stockmen  called  '^  scours,"  the  name 
being  taken  from  the  most  prominent  symptom,  diarrhea,  noticed  in 
the  final  stages  of  the  malady.  Different  cases  presented  diflFerent 
clinical  pictures,  but  all  seemed  to  agree  more  or  less  closely  in  the 
final  symptoms,  and  this  fact  had  given  rise  to  the  popular  idea  that 
all  were  suffering  from  the  same  disetise.  Those  final  symptoms  were 
extreme  emaciation,  edema  of  the  thi'oat  (swelling  under  lower  jaw — 
known  popularly  as  ''  water  jaw,"  or  *'  poverty  sack  "),  severe  diarrhea, 
staring  coat,  dull,  sunken  eyes,  drooping  ears,  great  weakness;  at 
last  the  animals  were  too  poor  and  too  weak  to  rise,  and  death  soon 
followed. 

It  is  needless  to  say  that  almost  every  stockman  had  his  own  ideas 
as  to  tbe  cause  of  the  trouble.  Among  the  most  commonly  accepted 
explanations  of  the  malady  may  be  mentioned  lack  of  food,  continued 
wet  weather,  and  ''sour  grass." 

Before  I  had  examined  any  cases,  Dr.  Folsetter  had  made  a  careful 
examination  of  one  herd,  and  had  performed  a  number  of  autopsies. 
He  has  submitted  to  me  an  interesting  account  of  his  observations, 
which  is  hero  printed  in  full: 

On  Friday,  the  8th  of  December,  1899,  I  was  called  to  Harris  County,  Tex.,  to 

examine  a  henl  of  1-year-old  steers  that  were  in  some  way  diseased,  about  100 

having  died  and  another  hundreil  or  more  showing  signs  of  being  affected  with  the 

same  disease.     The  original  number  purchased  was  a])Out  2,000,  ninging  in  age  from 
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» to  J 5  irionthp.  B<^m<3  were  bought  throti^h  a  New  Orlean!^  fomrnission  firm,  fomo 
came  from  (leiir  New*  nx^riH,  others^  from  Rayne,  and  yome  froui  MissisHippi  aiul  i-uuth- 
ejw»t  Texas,  Tht*y  were  nil  fiiir.-hui^'U  nUoni  tlie  Jir^t  wet^k  in  July,  189i»,  and  plartKi 
in  a  9,000-acn*  paBlure  ilividtHl  into  five  pattturen  by  wire  fences*,  all  the  paMtyrt-a 
adjoining  envh  other  and  connected  by  gatee.  The  i>aHtnre  in  level  prairie  with  plenty 
of  grasps,  known  a?  *'  sa^'e  v:i'a^H."  This  in  a  roar^e,  roujjh  ^raFs  f  liat  coverB  tlie  ground 
in  a  den^e  growth.  The  natural  drainage  is  verj*  ]ioor,  and  very  little  has  been  lione 
in  the  way  of  artifirial  dndnage,  po  t!uit  wh*'n  it  rains  a  great  deul  of  water  t^tand^  on 
the  surface  of  the  land  fi>r  day«,  or  until  it  is  abporliefl  or  evaiKjrated,  The  Hoil  is 
blark  ai^cl  tenarionR,  and  tiielinea  to  !iold  water  well.  The  pasturefi  aI?o  mntain 
what  are  known  in  Texa;^  a*^  "hojf  wallows'/*  that  is,  every  10  feet  or  so  there  is  a 
FinuU  depression  of  4  <»r  5  feet  m  diameter  nn<l  0  or  8  inches  deep,  with  a  cor- 
re»*(ioiidiiig  elevati<>n,  making  a  differenee  of  aliout  a  foot.  When  it  rains  these 
hollows  ill!  with  water  which  is  retained  until  it  evaporates  ori?ink?«  into  the  ground, 
Fr^Hii  these  little  pmAs  the  stock  drink  constantly  when  grazing  around.  This  raneh 
ia  unuHnally  well  watered  artificially  by  a  large  artesian  well,  from  which  pipes  lead 
into  tlie  different  paRtnres;  there  are  also  fKmie  half  dozen  well>*  with  windtnilld 
attached  to  theni;  these  wells  are  so  arranged  that  the  st«H'k  do  not  have  U*  travel 
over  half  a  mile  in  any  of  the  pusture^  to  reach  fresh  water  in  unlimited  quantities. 
The  water  from  these  welln  i8  in  every  can*  flincharged  into  wooden  troughs,  which 
are  kept  iuH  at  all  times  Ity  thial  valves,  and  are  rt^snlarly  rk-aned  t.nt  every  week  or 
two;  but  in  spite  of  this  the  cattle  will  drink  from  the  t^nrface  pf^ds.  The  greatest 
care  has  yx^en  given  to  the  health  of  tliitJi  RtCM'k*  The  ninch  is  managed  by  an  all- 
round  stcM'kman  who  is  a  wide-awake,  ttiorofigh-gijing  business  man.  He  ha8  had 
experience  with  stock  in  other  Western  States  liesitlesTexas;  has  raised,  graze*!,  fed, 
bought^  soldj  and  shipped  rattle  for  a  number  of  yeai^,  and  is  familiar  with  ningo 
fftfK'k  ill  heidth  an<i  with  tlie  oitlinary  diseases  that  affect  eiich  stock.  This  herd 
has  had  his  personal  attention. 

Shortly  after  piirrbasing  this  stock  and  turning  tliem  into  the  pasture  the  animalfl 
were  attai'ked  hy  an  infectious  inflammatory  disease  of  the  eyes,  commonly  (•ailed 
**  pink  eye,"  whit^h  gave  t iiem  a  setback,  and  for  some  time  they  did  not  do  well.  This 
oerurred  in  July,  and  in  August  he  lost  some  *2n  head  with  what  he  considertHl  char- 
bon.  After  this  he  notice*l  that  a  number  of  them  were  looking  bad,  and  along 
in  Octol>er  he  began  to  lose  one  occasionally,  until  about  the  25th  of  November, 
when  Dr.  W.  A.  Knight,  a  veterinary  sni'ge*'in,  of  Houston,  was  billed  in  to  make 
an  examination  of  the  herd  and  to  decide  the  cause  of  the  trouble.  The  doctor  held 
lour  j>o^*tmortems.  In  two  of  the  subjeets  he  found  liver  flukes  {Fannola  h*>]MiHra); 
hi  theother  two  they  were  absentj  but  in  all  four  he  found  Fdario  inimtmn — the  hair 
lung  worm.  Some  remedies  were  trie*!,  but  with  no  noticeable  benetit.  The  disease 
l>e.iug  recognized  as  more  or  less  of  an  infectious  clianu'terj  the  State  sanitary  Ixjard 
waji  called  on,  and  I  wa^  sent  to  make  an  inve.*?tigation  and  report,  1  arrived  in 
llougton  on  the  morning  of  I>ecemhcr  8,  and  in  company  with  Doctor  Knight  and 
the  manager  drove  directly  to  the  ranch.  We  found  about  100  yearling  steer  cattle 
in  a  lot  large  enough  for  their  accomiufKiatinn,  with  plenty  of  shelter  shed^,  an  abun- 
dance of  clear,  pure  water  sti[>plied  by  windmill  frotn  a  well;  the  racke  were  full  of 
gootl  liay,  cotton-see<i  meal,  anti  cotton-seed  hulls.  The  cattle  were  feeding  well  and 
chewing  their  cuds,  hut  appcaral  to  be  in  very  pcM:>r  condition,  listless,  did  not  want 
tr»  move,  had  dry,  staring  coat,  haggard  look,  and  a  glansy,  staring  appearance  of  the 
eyes,  very  little  cough,  but  at  long  intervals  one  would  l>e  bean!  to  give  a  sh<>rt» 
husky  i*ough.  Three  had  died  during  the  night,  and  we  killed  two  others  that  were 
er»  far  gone  as  to  ^le  unable  to  stand  when  lieli>ed  up.  Wc  helped  sfime  six  or  eight 
lliat  were  unable  to  get  up  by  themselves,  and  when  assisted  to  their  feet  they 
walked  off,  and  some  went  to  feeding.  The  discharge  from  the  bowels  w*as,  as  a 
rule,  oi  a  brownish  color  and  of  a  nonnal  consistencyi  but  name  two  or  three  showed 


a  tendency  to  ft  loopeneaa  of  thi?  boweln;  only  alxmt  three,  so  far  as  I  have  observe 
ghowed  any  tendency  to  rvsLch  a  diarrhea.  We  htld  p<  istmortema  on  five  head. 
In  four  t4  ihem  tliere  was  more  or  less  disease  of  the  liver  preeetit,  catieed  by  fltikw; 
in  rmv*  there  was  no  sign  whatever  of  any  dii^eaife  in  the  live.r;  otherwise,  th«  inimU 
mortem**  of  all  five  might  be  said  to  V»e  identicab  and  a  deecripUon  ol  one  ^riJl 
ani*wer  fur  all 

Oil  removing  the  skin  the  cellular  tij^ue  all  over  the  body  i**  filled  with  u  (dear^ 
watery  fluid,  t^pectally  in  the  submaxillary  space  and  on  the  bri«lcet.  On  apening 
the  alxlominal  cavity  a  ijuantity  of  ijale,  watery,  nlightly  titraw-oolope*!  fluid  i»  9uen. 
The  Hpleeu  in  normalJ  Thi*  urine,  when  present  in  I  he  bladder,  hat*  a  normal  appear- 
anre;  kidney**  nrirmal;  an  entire  aljsenee  of  anything  l>earing  the  slightest  re^'mbliuiei^ 
to  fat,  even  in  the  H4.icket3  of  the  eye??.  The  l>lo<>d  is  watery  and  hardly  leaves  a 
stain  on  the  hand;  the  t^mall  lx)wel»  art*  j^iale  and  ahn».>t?t  tnins[*art*nt,  with  scarcely 
anything  in  tlieiu  but  a  little  inucui*;  the  reilum  r^ometiiiiesi  contains?  a  little  f%K*ea, 
The  Btomai'h  tontaini*  more  or  lef^  food,  to  all  appc^ranceti  fairly  well  digeifted  a»  it 
has  progressed  tlirougli  the  different  diviglonpij  and  appears  normal  in  the  seTenal 
coni]Tartment8  «if  the  5^toiua<:h,  On  opening  the  thoraeie  travity  ami  retnovini?  tbe 
heart  and  lungs,  the  muscular  liber  of  the  htmrt  y  found  to  be  pale  in  color,  and  eoft 
and  flaliby  to  the  toueh,  and  on  opening  it  more  or  less  elot«  are  pre^^nt,  and  in  <H>ixie 
ca^^s  welburganjze<l  yellow  cN»t-8;  thei*e  we  find  espeeially  in  the  left  auriele,  extend- 
ing into  the  left  ventri(*le,  ami  fixed  in  the  valvew  dividing  them.  The  lungs  are 
paler  in  eohtr  than  normal,  and  in  running  the  finger  over  the  Hurface  well-<leliii€>l 
nodules  of  different  size»  are  found  below  the  surface  of  the  plefira.  PorUous  of  Ijotli 
lungs  are  fomid  eollap«e<l;  in  Bome  cases  a  gowl  deid  of  one  or  ln:>th  lia^  l^eo^me  sijli^JU 
ifte<l  or  hepatixed;  in  many  instances  tlie  anterior  apex  of  the  right  lung  \}*  adhent^ni 
to  the  walls  of  the  ehefft,  and  ali*a  to  the  perieardium.  The  posterior  lul>e  often  con- 
tains a  solid  area;  on  se^lions  in  eome  places^  it  iaof  a  uniform  grayish  color;  in  other 
cases  it  ia  mon>  reddish  and  mottlfHl  with  grayif^h  green  spots,  and  on  being  Rqueex^ 
a  large  t|uantity  of  a  frothy  serum  ii^  pressed  out  of  it*  Following  down  the  eineral 
branches  of  the  bronchial  ttibes  a  greater  or  lesB  numljer  of  w*frm<^^  known  as  FUaria 
miertirujt,  are  found;  in  some  casen  only  a  few  woniis  are  found,  in  others  thonaandii 
ai^  pre**nt;  and  tiie  surfirise  in  that,  owing  to  their  immense  nmnbcr?-,  there  \»  not  a 
grerttiT  pneumoni**  contlition  of  the  lung.  These  worm»  extenci  down  into  the  i^maller 
broncheoles,  collect  in  ma.s8e^,  and  plug  up  the  air  tuben,  tfius  pnMlucing  the  hepatl- 
nation.  Around  the  worm:*  are  large  quantities  of  a  gummy,  gelalinouj^  mucus,  whieh 
adlicres  to  the  bronchial  tuljes  and  also  to  the  worms;  this  no  rloubt  helfis  to  retain 
them  in  the  air  tnl)e«»,  preventing  them  from  l>eing  expelled  when  the  animal  coujrha; 
it  also  appearn  to  l^  mxithing  to  tlie  lung  and  prevents?  the  wonns  fmni  produtini} 
any  irritation  when  wandering  around  in  the  air  tuben*  Further,  the  luucnis  mmm 
m\^t  c<»ntain.4  large  numlx^rs  of  eggs  in  all  stages  of  maturity,  alsui  newly  hatcjied 
worm&;  but  ni>  me*liuni-«ij:ed,  immature^  or  half  grolin  worma  are  found.  From  tiw 
time  ttiey  seem  to  leave  the  egj^shell  imtd  they  are  fully  gnjwn  and  matUTtni,  tli«y 
iM«em  U*  lie  al»e>ent  from  the  hmgs.  They  are  male  and  female,  and  mate  in  the  limipi. 
The  niale  iid  ea^'ily  recognised  from  the  female  by  its  siase,  shape,  and  the  difference 
in  the  tail;  the  male  i.i  only  about  two-thirds  the  size  of  the  female;  the  fetnalcM  am 
always  \'*iry  full  of  eggs,  each  female  containing  tliousands  of  eggs  in  all  atages  ol 
development;  the  frothy  mucus?  in  the  bponchial  tulles  is  also  loade<i  witii  egg«.  In 
many  instances  a  fully  matured  worm  seems  to  have  crawled  into  a  ^umU  bronchial 
tube  and  entin»ly  plug*:e4l  it  up,  thus  carL^iuir  w  collapse  ami  solidification  of  liM 
[H>rti<ni  of  the  lunp!«.  In  sc«me  oises  the  worms  are  deaid  and  one  end  will  l>i^  found 
exinxiiiig  from  the  mouth  of  the  tube;  this  end  may  apjicar  normal,  but  wht>n  the 

^  In  most  of  the  fioedmortem  examinations  which  I  have  made  the  spleen  wai  flXMi« 
tractod.-C.  W.  a 
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worm  h  piillefl  out,  Hm  other  end  will  Ire  fouml  to  have  wftened  and  beeome  a  dls- 
intesrrateJ  iiia^s  iiinl  iiini*^r]t(oin^  chanjTei*  in  the  hepatized  portion  of  the  hing. 

From  what  1  heard  before  going  to  Textki  I  expected  to  find  condi- 
tiuiLs  ill  the  herdn  1  examined  siuiilar  to  those  de.st-Hbed  Uy  Doctor 
Folsetter,  and  hence  wa.*^  prepared  to  deal  with  verniiJioius  Ijronchitis. 
It  soon  developed,  however,  that,  although  ssome  arniiials  presented 
severe  infectioiLs  of  liingwonii.s,  other  aniiiudis  in  eciually  poor  eoridi- 
tion  j^huwcd  but  light  lung  infeetion^*.  Examination  uf  different  he rda 
then  proved  that  the  outbnmk  was  not  a  ^itiiplc  dLsnase,  hut  a  compound 
malady,  varying  not  only  in  different  herds,  Imt  in  homc  instances  also 
among  the  animals  of  the  snuiv  herd. 

I  will  not  assert  that  I  have  exhauiated  the  subject,  and  that  there 
are  no  factors  involved  which  I  have  not  yet  recognized,  hut  tht*  condi- 
tions met  with  appear  to  l>c  amply  explained  by  the  enormous  numbers 
of  animal  parasites  found,  not  only  in  the  cattle,  but  also  in  the  sheep 
and  gtiats.     This  heavy  infection  of  worms  is  due  to  several  causes: 

First,  The  wet  weather  during  the  past  two  years  has  brought  about 
couditions  which  have  Ijeen  very  favorable  to  the  development  of 
worms,  and  a  recurrence  of  the  trouble  may  be  expected  in  wet  years 
in  the  future. 

Second.  It  is  due  to  thefaikire  properly  to  drain  and  systematically 
burn  the  pastures,  hence  the  dangerous  conditions  caused  by  the  wet 
weather  have  not  been  overcome,  and  the  germs  in  the  imstures  have 
not  been  killed. 

Third.  It  is  due  in  some  cases  to  a  failure  to  provide  proper  water- 
ing facilities  for  the  stock,  the  animals  Iming  forced — or  if  not  for<*ed 
at  least  permitted — to  drink  froni  stagnant  pools,  thus  increasing  the 
infection. 

'^ourth.   It  is  in  some  cases  increased  by  overstocking  pastures. 

Fifth*  It  has  l)een  increased  by  a  failure  to  isolate  diseased  anunals 
from  the  healthy  stock.  Thus  the  sick  animals  have  spread  the  infec- 
tion in  the  pastures  where  ht^althy  animals  were  feeding. 

The  explanation  olfered  by  some  stockmen  that  the  trouble  Is  due  to 
"sour  grass"  does  not  appl}"  to  the  cases  I  have  examined.  The 
explanation  that  the  outbreak  was  due  ti>  wet  weather  is  in  a  measure 
correct,  for  the  wet  weather  bmught  about  conditiotis  which  were 
favorable  to  the  development  and  spread  of  the  panusites. 


THE    DIFFERENT    PARASITES    FOUND, 

As  stated  above,  the  cases  observed  were  complex,  not  simple.  In 
other  words,  there  was  not  one  s\>ecific  parasite  which  caused  all  cases, 
bnt  a  number  of  different  worms.  This  important  truth  explains  sev- 
eral facts  which  have  been  quite  generally  misnnderstocKb  and  also 
warns  us  regarding  certiiin  matters  which  will  l^e  noticed  in  tlic  future. 

Not  infrequently  stockmen  w  ere  met  who  claimed  to  have  cured  sick 
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,nimals  which  were  in  a  condition  corresponding  to  those  I  examined. 
3ther  stockmen  had  used  the  same  remedies  and  had  failed  to  effect  a 
cure.  In  my  own  experiments  I  had  very  satisfactory  results  in  some 
cases,  yet  when  the  same  remedies  were  tried  on  other  animals  I  could 
notice  no  improvement.  The  lack  of  uniformity  in  these  results  is 
easily  explained  by  the  presence  of  different  parasites  in  different  ani- 
mals, yet  a  positive  antemortem  diagnosis  as  to  exactly  which  parasites 
were  injuring  a  given  animal  was  in  most  cases  impossible. 

Taking  all  of  the  cases  together  it  may  be  stated  that  the  animals 
were  suffering  from — 

I.  Verminous  gastritis  (worms  m  the  fourth  stomach),  or 
II,  Verminous  enteritis  (worms  in  the  bowels),  or 

III.  Verminous  bronchitis  (worms  in  the  bronchial  tubes),  or 

IV.  A  combination  of  all  three,  or  any  two  of  these. 

1.     VKRMINOrs    (fASTRITIS    (WoRMS    IX    THE    FoURTH    SlX^MAril). 

Cattle. — In  the  fourth  stomach  of  cattle  two  different  kinds  of 
wonns  were  found — the  common  twisted  wirewonn  and  Ostertag's 
encysted  wirewonn. 

(J)    Thf  common  twisted  wireuvrm  (tStrongyltu  cotUortus). 

This  worm  was  found  in  about  one-third  of  the  cattle  examined.  In 
some  cases  only  a  fow  specimens  were  present,  and  I  was  not  inclined 
to  attribute  nmch  importance  to  them.  In  other  case^  they  were  more 
numerous  and  were  evidently  imix)rtant  factors  in  producing  disease. 
This  was  notably  the  case  in  two  calves  and  in  two  sheep  which  were 
examined  postmortem.  In  these  four  animals  the  fourth  stomac*h, 
when  opened,  was  seen  to  contain  hundreds  of  the  parasites. 

This  wirewonn,  which  is  common  in  many  parts  of  the  United 
States,  is  alK)ut  an  inch  in  length,  its  diameter  lieing  al)out  the  same 
as  that  of  an  ordinary  hairpin.  It  is  readily  seen  with  the  naked  eye, 
and  receives  its  popular  name  "'twisted''  from  the  coiled  position  of 
its  internal  organs,  which  give  it  a  peculiar  appearance,  much  like  the 
stripes  of  a  barber's  jwle  or  the  spiral  of  a  corkscrew.  It  lives  free 
in  t!ie  lumen  of  the  stomach.  Doctors  Folsetter  and  Knight  fouo<f 
this  same  worm  in  great  numlxM's  in  animals  which  they  examined. 

Tra'tnu  td,    -(S<»o  p.  *MV^,) 

\.i)   (Mrrtinj')<  nu'ijstal  w/rrwor;/}  {t^ron(/i//m<  (Mt  rtiuji). 

This  worm  is  much  smaller  than  the  twisted  wireworm,  and  is  ea; 
overlooked.     In  fact,  the  chances  are  against    its    being   discovf 
unless  one's  attention  is  especially  called  to  it.     It  is  less  than  hal 
'»i<'h  long  and  al)out  as  thick  as  a  fine  hair.     Occasionally  it  is  f 
^'*»>mch,  ])ut  usually  it  is  m(»t  with  encysted  in  the  w? 
'^  «^omach  is  cut  open,  numerous  V(?ry 
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Tiodiilis  with  minute  op^ning^H  are  ob^ei'ved.  It  ia  in  those  nodules 
tbat  tlio  wt»riU8  livtu  By  pa.ssiiig  the  tinker  or  the  blade  of  a  knife 
over  the  surfii/'O  of  tho  Hning  nioDihruue  of  the  ntoniaeh  the  cyst?^  are 
hr*)k»Mr  luid  the  worms  aro  pressed  out,  either  entire  or  in  part, 

Thijs  punisitc  wo^s  found  in  every  cjilf,  nti^er.  and  cow  examined  on 
|x*stinorteni  during  my  .second  trip  to  TexiLs,  Althtnii.'h  the  worm  h 
snmll,  I  eiin  not  escape  the  eonehision  that  it  was  the  ehief  faetiu*  in 
the  disease  found  among  the  euttk\  In  many  causes  the  ston^ath  w:dl 
wa>j  lik^ rally  atudded  with  these  parasites,  so  that  a  i>ortion  of  the 
ftp|it4.»Dia(*h  when  placed  under  the  mierosrop**  retninded  one  of  ti  very 
"heavy  itifection  of  miiMculur  triehinoj^Ls  in  man,  hogs,  or  mts.  The 
presenee  of  so  many  worms  in  the  .stomach  wall  wji8  naturally  a  Herujus 
factor  in  pi^eventing  u  pn)per  digestion  of  th(^  food,  and  in  many  canes 
amply  explains  the  fact  noticed  by  so  many  stockmen  that,  no  matt'er 
what  food  was  given  to  the  steers,  they  failed  to  improve.  A  dcvscrip- 
tinn  <»f  conditiotjs  occasionally  met  will  sound  incredible:  yet  it  is  a 
fact  tliat  the  stomach  \\  all  is  sometimes  found  to  he  so  infested  with 
the.se  worms  that  it  is  half  an  inch  to  one  inch  and  a  half  in  thickness, 
and  appears  like  a  miLss  i*f  i'nl>ber  which  has  been  in  xylene  for  a  long 

Ptime.     Technically   s|jeaking,    the   stomach    wall    is   edematous,    and 
^ight  pressure  with  the  hand  suliiees  to  cause  a  large  (luaiitlty  of 
ivatery  fluid  to  tlow  from  it. 
The  worm  in  iiucstion  was  originally  described  by  Professor  Ostcr- 
tttg  in  Berlin,  and  has  since  been  named  after  him. 

TrtMtiiitfid.  —  I  ivgret  t-o  state  that  alt  my  expcriuit^nts  to  kill  this 

w<jrm  must  he  looked  uixin  as  failures.     The  problem  before  us  is  to 

introduce  into  the  stomacdi  some  substance  which  will  be  absoi"biHl  by 

the  stomach  wall  and  will  be  stnnig  enough  to  kill  the  worm  yet  not 

,^  injure  the  cattle.     At  the  present  moment  1  see  no  outlook  for  a  sue- 

Kocasful  sohition  of  this  difficult  proldem. 

PreiJentlojk, — (See  p.  377.) 
^^  Sheep. ^In  the  fourth  stoiuach  of  sheep,  also,  two  worms  w^re 
Hlound.  One  wms  the  twisted  wirew^orm  (the  same  species  which  waa 
found  in  cattle),  and  the  other  was  a  smalh*r  wire  worm  {Sfrimtjtjhts 
^^'iarrrtuff)  similar  to,  3'et  diiferent  from,  Ostcrtag's  wireAvorm.  This 
^Bamsite  has  not  yet  been  detinitely  dett:irmined.  It  was  found  but 
^Bnce  and  in  small  mimbers. 

^B  Goats,— No  postmortem  examinations  of  goats  were  made,  hut  from 
^■nicros<.*opie  fecal  examinations  which  were  made,  from  the  geneml 
symptoms  noticed,  from  the  fact  that  sheep  and  goats  were  running 
together,  and  tinally  from  the  results  of  experiments  in  treatment,  I 
have  little  doubt  that  the  goats  w^ere  suffering  from  the  same  parasites 
that  were  found  iu  the  tjheep. 
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II.  Verminous  Enteritis  (Worms  in  the  Bowels). 

Cattle. — ^Two  worms  in  particular  were  found  in  the  bowels  of 
cattle;  one  species,  the  hookworm  (Vhcinaria  radiata), -near  the  stom- 
ach, and  a  second  species,  the  nodular  worm  {CEsophagostoma  cdum- 
hianum)^  lower  down. 

(y)   The  hookwonn  (LndnariaradicUa), 

The  hookworm  was  found  in  about  half  the  cattle  examined  on 
postmortem,  but  it  was  usually  present  in  small  numbers,  and  with 
the  exception  of  one  or  two  cases  it  appeared  to  be  doing  little  harm. 
On  the  first  trip  to  Dewitt  County  it  was  met  with  in  greater  numbers 
and  appeared  to  be  of  greater  importance.  This  parasite  is  about  an 
inch  long  and  is  somewhat  thicker  than  the  twisted  wireworm.  It  is 
usually  more  uniform  in  color,  fi'equently  a  chalky  white,  and  may  be 
easily  recognized  without  the  aid  of  a  microscope. 

Treatmeivt, — (See  p.  369.) 

(2)  Xodtdar  dise<m'  (CRsopfutgostoma  columbianum). 

Nodular  disease  of  the  bowels  is  well  known  to  most  stockmen.. 
Some  persons  consider  it  a  very  serious  malady,  but  my  own  obsenra — , 
tions  lead  me  to  believe  that,  in  genei^l,  its  importance  has  been  some — 
what  overestimated. 

Treatment, — ^The  nodules  can  not  be  cured,  but  the  adult  worms  cai^ 
be  expelled  by  the  same  treatment  used  for  Uncinaria.     (See  p.  369.  "^ 

Sheep. — In  sheep  three  worms  were  found  in  the  bowels — (1)  a  hook:— 
worm  {Uncinarlxi  cenvjui)\  (2)  the  nodular  worm;  (3)  the  fimbriate 
tapeworm. 

(i)   The  hoohvorm  (  Vncinaria  cemua). 

This  worm  agrees  approximately  in  size  with  the  hookworm  of 
cattle,  but  is  usually  much  darker  in  color  and  is  found  more  in  the 
middle  portion  of  the  small  intestine.  It  was  found  in  very  large 
numbers  in  two  different  flocks  of  sheep  and  appeared  to  be  doing 
more  harm  than  all  the  other  parasites  of  the  sheep. 

Undnaria  is  one  of  the  most  diingerous  genera  of  pai'asitic  worms. 
In  man,  for  instance,  we  have  a  serious  disease  (uncinariosis)  caused 
by  one  of  the  species  of  this  group.*  Another  Uncinaria  causes  a  high 
mortality  in  young  dogs.  A  third  species  {U,  L}(cai<l)  is  responsible 
for  about  17  per  cent  of  the  death  rate  of  the  seal  pups  of  Alaska. 

*  Since  the  above  account  was  written  ten  cases  of  tins  diseiise,  caused  by  Vncinaria 
difotitiuilisy  liave  ))et^n  diapnoned  in  man  in  the  United  States.  One  case  wasdiiig- 
nofe*!  by  Dr.  Clator,  of  Wa^^hin^ton,  D.  C,  in  a  native-born  farmer  boy  from 
Virginia;  one  citse  by  Dr.  AUyn  in  an  Italian  ininiij^'rant  in  Philadelphia,  and  eight 
cases  by  Dr.  Allen  J.  Smith  amonj^  the  medii-al  students  in  Galveston,  Te^r.  In 
thirteen  ivcixl  examinations  made  in  July,  liK)l,  by  Dr.  IIuL'h  Crouse  and  myself  at 
Valley  View  Hospital,  Victoria,  Tex.,  thib  para&ite  was  not  encountered. 
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Other  membpi?*  of  tbls  group  aiT  found  in  cati=$,  tigers,  and  hogs. 
The  genus  Is  chiiracterlzed  by  having  its?  head  turned  hack  ward,  so 
that  its  mouth  appears  to  be  on  ity  buck;  and  whtM'ever  we  meet  with 
these  formt^  we  find  them  doing  serious  damage,  for  they  are  blood 
suckons  of  the  worst  wort. 
IreatfHtmt.—iSeei  p.  SCa.) 

(4?)  Ni^duJitr  disea^  {(EnphaffOftrnfui  rolumbianum). 

Thii3  parasitic  disease  wai^  found,  on  po&it mortem,  in  the  sheep  of 
Vietoria  County, 


r 


(<S)   Tht^  frin^ifd  inpnfvrm  {Th^Mmnosomei  miimoidett). 


In  m»v<^ml  sheep  examined  after  death,   frin^d  tapewormfi  were 

found  in  the  intestine  and  in  thji  (huts  of  the  liver,  I  was  unable  to 
convince  myself  that  they  were  doing  very  uuieh  harui  in  the  pnrtieu- 
lar  eases  which  eiune  under  my  observation,  but  no  esi^es  of  heavy 
infection  were  en<*ountere<l. 

TrfaffHt/it,  —  ^hiny  remedies  for  ta]>i?woiTns  in  8heep  are  proposed, 
and  among  these  arsenie  is  espeeially  highly  iimLsed,  Arsenic  proved 
absohitely  useh»ss  in  expelling  the  fringed  tapeworm  from  the  intea- 

^  Goats. — From  what  I  saw  in  Victoria  County  I  l>elieve  that  Unci- 
narlfi  was  present  in  the  goats,  but  no  postnioi'tems  were  made  to 
confinn  this  view.  From  a  herd  of  goats  which  I  did  not  examine 
personally  the  owner  .sent  me  a  large  number  of  tapeworms  Ixilonging 
tu  the  genus  Monies ia, 

111,  Vehmixois  BkoxcntTti*  (Wo«m»  jk  tue  BitoxcniAi.  Tr»Ks), 

In  cattle  the  small-ttuled  hmgwoHTi  {Strfmr/ylus  micrurm)  was  found, 
while  the  thread  worm  strong^^le  {Sfreniffffhts  JH&ria)  wa4>  met  with  in 
sheep. 

Lungwumu  in  mUU  (Strotigylun  micrttrus). 

f  Ecference  has  already  been  made  (see  above  p.  336)  to  tlie  cases  of 
lung  worm  irjfeetion  of  euttU?  found  by  Drs.  Folsetter  and  Knight.  I 
found  simiUirly  heavy  infeetions  in  Dewitt  County.  In  Victoriii 
C^uut}'  this  same  panisite  was  present  in  most  eases  which  came  to 
autopsy.  In  two  calves  it  was  present  in  large  numbers,  and  appeared 
to  l»e  doing  considerable  injury,  as  there  was  quite  a  general  hepatiza- 
tion of  the  lung  tissue  immediately  surrounding  the  air  jmssages.  In 
most  eases,  however,  the  lungworm  infection  appeared  to  nie  of  sec- 
ondary importance.  Even  with  a  mcRlerately  nevere  infection  the 
pathologic  changes  in  the  lungii  were  entii'cly  out  of  proportion  to 
the  severe  js3'^mptom8. 
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The  worms  in  question  are  2  to  4  inches  long,  whitish  in  color,  witb 
the  diameter  of  a  steel  knitting  needle  or  hat  pin.  They  are  easily 
found  by  cutting  open  the  bronchial  tubes. 

Treatment, — (See  below.) 

Lungivonns  in  sJieep  {Strongylus/iluria), 

In  sevei'al  sheep  which  were  dissected  lung  worms  were  found  in 
considei-ablo  numbers,  and  these  appeared  to  be  doing  more  damage 
than  the  coiTcsponding  worms  in  cattle. 

Treatmeitt. — (Sec  below.) 

TREATMENT   OF   LUNGWORM    DI8F-A8E. 

According  to  generally  accepted  views  among  veterinarians  and 
zoologists,  it  is  a  comparatively  simple  matter  to  kill  worms  in  the 
bronchial  tubes,  and  a  luimber  of  cases  of  the  disease  are  reported  in 
literature  which  are  alleged  to  have  been  cured.  The  experience  of 
Drs.  Folsetter  and  Knight  and  of  myself  have  not  borne  out  the  view 
that  treatment  is  either  simple  or  successful. 

Neumann  (1892b,  pp.  590,  591,  593,  594)  summarizes  the  subject  of 
treatment  as  follows: 


Two  different  procedures  in  treatment  are  pursued.     In  one,  substances  ai-e  ] 
into  the  digestive  canal,  which,  })eing  diffu8e<l  in  the  bhxxl,  are  believed  to  be  < 
ble  of  attacking  the  worms  in  the  bronchial  tubes.     With  this  view,  the  picrate  o^ 
potash  (0.20  to  0.40  gmm  per  head)  is  given,  dissolved  in  thin  gruel  or  mucilage^ 
creosote;  oil  of  turpentine;  a  mixture  of  equal  i)arts  of  oil  of  turpentine  and  tincture 
of  rami)hor — a  teaspoonful  every  day  to  each  lamb  in  a  mucilaginous  fluid;  a  mix- 
ture of  creosote  120  grams,  spirits  of  wine  500  grams,  and  water  700  grams — aim. 
ordhiary  spoonful  every  day  to  each  animal;  or  creosote  60  grams,  benzine  300  grams, 
water  2  liters — an  onlinary  spoonful  given  every  day  for  eight  days  to  each  sheep. 
Hall  state}*  he  has  sm-cessfully  employed  i>russi<!  acid  in  10-drop  doses,  morning  anci 
evening. 

But  experience  has  shown  that,  while  such  treatment  is  troublesome  to  caiTv  out, 
its  efficacy  can  not  be  relied  ui)on. 

Success  is  more  (pertain  with  fumigations,  as  they  penetrate  dire<!tly  to  the  worms, 
stupefy  them,  and  induce  fits  of  coughing  that  cause  expulsion.  They  are  practiced 
in  buildings  from  which  all  forage  is  previously  removed,  and  which  are  well  closed. 
Int^)  these  the  diseased  [animals]  are  introduced,  and  on  a  red-hot  shovel  are 
placed  rags,  horns,  feathers,  hair,  old  pieces  of  leather,  empyreumatic  oil,  tar,  juni- 
))er  l)erries,  asafetida,  etc.  The  intensity,  duration,  and  numljer  of  these  fumigations 
are  graduated  as  the  sheep  become  accustomed  to  them.  At  first,  once  a  day  may 
suflice,  and  then  the  intensity  should  be  moderate  and  the  duration  about  ten 
minutes;  afterwards  two,  and  finally  three,  may  be  given  during  the  day,  each  last- 
ing for  twenty  minuU\s.  Kowalewsky  says  he  has  obtained  very  good  results  from 
similar  fumigations.  Fumigations  with  chlorine,  sulphur,  and  sulphuret  of  mercury 
or  cinnabar  have  been  ret^ommended,  but  they  are  dangerous. 

(Stephen  recommends  as  follows:  Put  alx)ut  forty  lambs  at  a  time  into  an  air-tight 
house,  and  place  tar,  sulphur,  and  turpentine  in  a  pot  of  burning  coals,  suspended 
by  a  chain  from  the  wiling  and  })rought  as  near  to  the  heads  of  the  animals  as  poBsi- 
ble;  the  fumes  are  to  be  alloweil  to  fill  the  house,  and  more  ingredients  are  added  as 
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re«|uin-i]^  the  lamiw  K^inj?  kept  in  the  place  for  twenty-five  niinntcw  each  1inie,  and 
the  pnK'ess  U>  he  repeate<l  on  three  ocx*asii>np. ) 

Tmt'heal  iujeetuint*  in  the  verminmiF  bronchitis  uf  ealves  are  of  ^reat  utility;  but 
for  ft  fliK'k  c>f  t«heep  tht^y  would  Ik^  tmnblewDme  and  difficult  to  adminiBter.  How- 
evtjr^  Nieiiiiin  ImH  fjueres>ifully  euipkned  them  on  o84  nheep  belontiing  to  Bcveral 
emaW  uwuerjj.  He  uj^ed  i\  iitduiin!i  of  2  ])arts  ifidhieaiid  10  part**  iolideof  pt:«tas!*ium 
ill  ICKl  part*?  of  diFtilk^  water.  Thiw  fluid  was  niixc^d,  iu  etpuil  part*^^  with  oil  of 
tur|M*ntine,  and  made  inttj  an  umulHion  with  olive  oil;  eaeh  sheep  reeeivcd  5  to  8 
grams  of  the  mixture,  UTid  tlie  uuml>er  of  the  tnj«:H."tiont*  varied  aeeording  to  the  grav- 
ity of  the  di^eai^e — frrjui  2  to  3  at  two  day?*  intervalft.  The  worm?*  were  killetl  and 
expelletl  during  the  jmnDxyBnis  of  coughing:,  and  the  bronehitis  wbb  modified. 

The  medical  treatment  Bhoukl  be  aS8ifcJte<l  by  very  nouriBhinjjr  fo<jd,  and  by  bitter, 
Btimelatinjr,  and  ferru^inouf*  tuuic^,  w^hit*h  art)tit*e  the  digentive  fuuetions  and  allow 
thos^e  animals  whieh  art-  least  exhauste<l  to  reaeh  the  jkenixi  of  elimination  t>f  the 
parasites. 

At  the  nunmeneemeut  of  «ny  kind  of  treatment  it  ii^  vaAl  to  have  an  examination 
of  thr  florkp  with  the  tihjf<"t  of  m*niling  thi*  wnrni'  ami^t*  to  the  butrber. 

The  Fame  uieflieameiits  have  l>een  employed  in  trt*ating  this  malady  in  calve«  txa  in 
that  of  sheep,  and  no  better  rt^'ultj*  have  Ix'en  obtainetl,  Xiimann  and  Janne  hnvi-, 
however,  bit*n  yuri-esHfid  with  asafetida  (HO  grama),  Chubert's  empyreumatie  oil 
(60grajiiB),  aftd  a  mueilaginous  deeoetion  (5W)gramH) — a  siKionful  of  thi«  mixture 
being  *>iveij  in  a  half  hter  of  niilk,  and  the  treatment  e<mtiniied  for  alnjut  a  month. 

The  rt>idt.<  are  leas  imeertain  if  the  wornsh-  lotlgud  iu  the  bronchial  tulK^  are  dire-tly 
lirted  up>n,  cither  by  means  of  injertifiiiH  of  the  mme  kind  iia  thoH*  employed  for 
pht^^p,  or  fluid  medicament.^  introduct^d  dircrtly  into  the  hronehi. 

Kca<l  HiiyH  he  has  cured  calveR  worn  dtiwn  alnnj^t  to  t*keletons  by  verminous  bron- 
cbitiH  by  the  follfiwing  procc<lure:  The  head  of  the  ralf  is  slightly  elcvattvl^  and 
abtfiit  Iwo  liraiduus  of  ether,  ehloroform,  oil  of  turpentine,  orrectitied  (ul  of  amber — 
angle  *or  tomhined — are  poured  into  each  nostril  and  allowed  to  vaporize  there;  it 
will  then,  by  the  reHprratlon,  lie  carried  into  the  air  pajnaagt*}*,  an<l  thus  deMroy  the 
filarirt\  In  mnne  ca^oM  it  mtis^t  herei>eated  two  or  three  tim€*8,  hut  once  has  frtvjuently 
the  ikvired  effect. 

The  method  of  treatment  by  iutratnicheal  injection,  introduct^l  by  Levi,  of  Pisa, 
has  yielded  \ery  f^at  is  factory  reKult.«.  I^evi  has  lK*en  compk*tely  successful  with  a 
((hi/iPi*.  Klrjire  ha**  employed  it  in  16  lalvew  aff*s:ted  with  the  di?eaiic^,  and  all  were 
cureil.  lie  unt^i  the  following  mixture:  Black  jKippy  oil,  100  parlr^;  oil  of  tur|>en- 
tiiif-,  100  part>;  carlxjlic  acid^  2  parli*;  purified  cade  oil,  2  j>arts.  Kach  c*alf  receivwi 
10  grants  of  thi^  mixture  <hiily  for  three  days. 

The  injection,  which  should  l>e  given  fik>wly,  w  followtnl  by  a  fit  of  coughing,  and 
the  expired  air  has  the  odor  of  turpentine.  This  treatment  htm  a!?o  1>een  succesHful 
at  Milan.  Himilar  favorable  results  have  followed  Ihitt<in*H  treatment  of  8  calves, 
iome  of  which  were  in  the  last  stage  of  verminous  bronchiti,^.  He  employe<i  a 
mixture  of  oil  of  turpentine^  tincture  of  opium,  pure  carbolic  acid,  and  water^the 
oil  of  turpentine  forming  one-half  of  tlie  mixture.  The  doj«e  wKs  half  an  ounce, 
and  in  the  s<*rious  ciii^t^M  this  wils  given  every  day  for  three  days,  and  in  other  ca-ses 
^very  geeonil  or  third  day.  Kriwonogow  has  likewise  cured  22  calves  by  giving 
e»eh  of  theni  two  lincheal  injections  of  8  grama  of  the  following  mixture:  Essence 
of  cloves  and  uil  of  turpentine^  360  parts  of  eachj  carbolic  add  and  olive  oil,  HO 
parts  of  each. 

(WilUamy  sirtjaki?  highly  of  the  adnuniHlration  of  praaaic  acid,  Penhale  gives — 
by  intratnicheal  injection,  and  t?lowly — oil  t>f  hir|H!Utine  2  drams,  carl wdic  acid  20 
minium,  and  cldoroform  half  a  drani.) 
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The  following*  account  of  the  experiences  of  Drs.  Folsetter  and 
Knight  has  kindly  been  furnished  me  by  the  former: 

After  freely  discussing  the  various  remedies  and  forms  of  treatment  advocated  by 
the  different  authorities  on  the  subject,  we  decided  to  try  first  the  intratracheal  injec- 
tions, and  we  chose  oil  of  turpentine  as  the  most  likely  to  be  attended  by  the  best 
results.  We  selected  one  of  the  weakest  animals — one  that  had  to  be  assisted  to 
rise  to  its  feet — and  injected  2  drams  of  turpentine  into  its  trachea.  After  wait- 
ing some  twenty  minutes  and  finding  that  it  produced  no  special  uneasiness,  we  tried 
another,  and  then  another,  until  we  dosed  25  steers  in  the  same  way,  with  apparently 
no  ill  effects  on  the  cattle.  Some  coughe<l  a  little,  others  not  at  all;  some  were  given 
the  medicine  standing  up,  others  were  laid  down.  The  needle  of  a  veterinary  hypo- 
dermic syringe  was  pushed  right  througli  the  skin  and  rings  of  the  trachea,  and 
then  the  contents  of  the  syringe  were  slowly  discharged  into  the  windpipe.  Some- 
times the  end  of  the  needle  would  become  plugged  with  the  tissue  in  the  passage 
through  the  skin,  but  this  we  relieved  by  passing  a  small  wire  through  the  canal  in 
the  needle.  On  returning  to  the  herd  the  next  morning  we  found  that  the  animals 
we  had  treated  were  none  the  worse  for  the  treatment  they  had  received,  but  two 
which  we  had  not  dosed  were  dead.  I  held  postmortems  on  them  and  found  the 
conditions  similar  to  those  already  mentioned.  In  addition  to  the  lung  trouble, 
both  showed  some  signs  of  fiukes  having  been  in  the  liver.  On  returning  the  next 
day  we  found  them  in  about  the  same  condition  as  on  the  previous  day.  We 
repeated  the  dose  of  2  drams  of  turpentine  and  the  next  day  tbey  showed  no  ill 
effects  from  the  second  dose,  but  no  perceptible  improvement.  On  returning  the 
following  day  we  could  still  see  no  change  for  either  better  or  worse,  but  in  the 
meantime  several  other  animals  which  had  received  no  treatment  had  died,  all 
exhibiting  about  the  same  postmortem  appearance.  We  tlien  repeated  the  same 
dose  on  those  first  treated,  this  being  the  third  dose  in  six  days  of,  in  all,  6  drama 
of  turpentine.  We  then  dosed  all  the  remaining  steers,  62  in  number.  The  day  was 
cold,  and  a  raw  north  wind  was  blowing.  Some  ten  or  a  dozen  of  this  lot,  after 
getting  their  dose  and  being  placed  on  their  feet,  staggered,  reeled,  and  fell  over,  and 
rolled  their  eyes  as  if  about  to  die,  and  seemed  to  be  quite  sick  for  twenty  minutes 
or  half  an  hour,  when  they  all  appeared  to  recover  from  the  effects.  Two  animals, 
however,  died  almost  immediately  after  receiving  their  dose.  On  postmortem  exam- 
ination of  one  there  was  an  extra  amount  of  frothy  mucus  in  the  bronchial  tul)es;  in 
fact,  they  were  completely  plugge<l  with  it,  the  animal  having  become  asphyxiated 
by  it;  and  the  other  had  a  well-organized  clot  in  the  right  auricle  and  ventricle  of 
the  heart.  The  next  day  three  of  these  animals  were  dead,  or  nearly  so.  We  killed 
them  and  held  postmortems;  but  no  ill  effects  of  the  treatment  were  discernible,  and 
the  worms  were  not  dead.  The  next  day  two  more  were  dead,  and  we  found  living 
worms  in  the  lung?*.  On  going  to  the  ranch  the  next  Sunday  moniing  one  was  found 
dead,  the  lirHt  one  of  the  first  25  treated  which  had  died.  There  were  no  ill  effects 
of  the  treatment  to  be  seen,  but  the  worms  were  alive  in  numl^era.  On  returning 
the  next  day,  Monday,  a  second  one  of  tlie  first  25  was  found  dead,  and  on  examina- 
tion of  the  lungs  thoiisiiuds  of  living  worms  were  found  in  the  bronchial  tubes  This 
convinced  me  that  the  intratracheal  injection,  althou<rh  highly  lauded  by  some 
authors,  was  in  this  cave  a  complete  failure.  We  then  tried  turpentine,  chloroform, 
and  (arholic  acid,  benzine,  creosote,  liciuid  sulphur,  and  a  4  per  cent  solution  of 
formaldehyde,  all  with  the  same  results.  1  then  iK'^an  to  believe  that  the  liquid, 
when  injected  into  the  lungn,  was  not  thoroughly  diffu»e<l  throughout  the  lungs  but 
gravitated  to  the  low  point,  an  is  natural  with  all  fiuids,  and  in  order  to  decide  the 
point  I  injected  6  draniH  of  ink  into  an  animal  and  waited  an  hour  or  so;  then  1 
killed  It  by  bleeding  it  to  death,  and  found  that,  as  I  had  expecte<l,  all  the  ink  had 
followed  the  course  of  the  lower  bronchial  tubes.     This  finally  decided  the  question 
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of  intmtracht^l  init-ctiuiis  ftir  the  piiri«iae  of  desitroying  tho  parasites  iu  the  limgs 
I  wi  jultl  have  tried  atomizing,  hut  could  not  ohtain  an  inj^truinent  which  would  work 
without  having  one  specially  inade,  and  that  was  not  prarticahic  at  this  time,  I 
lieUeve  that  if  atomiiced  the  fluid  wouki  («nden^  again  before  reacliing  aJl  over  tiio 
Inni^. 

I  tht*o  had  an  air-tight  nK>m  bnih,  with  an  ohi^rvation  gla^h^  in  esich  *tit1e  oi  it.  In 
tliis  room  an  an inm)  waft  placeil  and  ehlurine  >^as  was  generated.  To  this  the  steer 
was  {fuhjectcni  for  one  hour.  This  rimmed  the  animal  to  i*oup:h.  I  then  generated 
ealphnric  a*"i<l  ga.*?,  by  plaeing  Biiblinie<i  tnilphar  on  hot  I'oalH,  and  sabjei'ted  one 
lltimal  to  the  fmnea  for  four  and  one- half  minuter,  another  one  for  live  minutes, 
Old  <»no  for  ten  minutes.  The  one  that  was  in  ten  niinuteg  breathe<l  somewhat 
hard  for  twenty-four  hours  afterward^;;  the  other  two  did  not  «eem  to  be  any  way 
affected,  and  none  of  them  either  cougJied  or  ssneexeil.  I  then  ]>1aee<l  aljoiit  2 
mtOiXB  of  capsicTim  on  the  coak  with  the  Fulfdiur,  an<l  subjected  one  ammal  to  it 
for  fifteen  minutes.  The  9toc»r  diil  not  rooch  or  seem  to  be  affectetl  in  tho  l**iurt. 
After  1>eing  out  m  the  air  a  few  minutes  he  at  iirr^t  slobbered,  and  tc*arw  raiv  from 
the  evert.  1  wa«  Hdvined  i*y  a  number  of  [ihysicianf*,  whom  I  t'onsuhtnl  on  the  pu1>- 
ject  of  the  iuhalation  of  the  different  |?a«?t*a  in  the  human  subject,  to  use  formalde- 
hyde piLS.  I  also  eonsulteti  Dr.  Ganibeti,  a  dejitii^t,  who  ha-s  ^jnie  advaneetl  ideas  on 
its  use,  and  ,«ome  patents  on  instruments  for  its  generation  and  u^e,  Imt  was  unaVde 
to  eetuire  a  proper  generator  io  afjply  it. 

In  the  mean  time,  Dr.  Knight  and  I  had  consulted  Dr,  John  Sampson,  a  skilled 
microjfcopitd.  He  ha<!  made  a  microscopical  examination  of  tlie  worms  for  us.  and 
although  he  found  worms  of  lx>th  sexts  and  egga  in  abundance  and  in  all  Btagj?s  of 
devehtjiuient,  from  the  egg  still  in  the  Ixxly  of  the  femah.'  li>  the  worm  just  haU!heil, 
there  were  uo  half-gr<:>wu  individuals.  The  question  then  arose  as  to  what  bei^sune 
of  them  from  tJie  time  they  were  imtehed  till  they  became  ftilly  mature*i,  when  he  j^ug- 
gested  that  the  egg??  and  young  larval  worm?  might  passdown  to  the  nose  and  Im:*  licked 
with  the  tongue,  a  habit  that  all  cattle  have,  and  thus  he  carried  into  the  mouth  and 
pasH^'d  into  the  stomacli,  antl  thor^'  jH^^rhapfl  undergo  some  other  change  similar  to 
tlie  l>ot  fly  in  the  hori**?'h  sUuuach;  and  he  atb  iikid  searchirig  the  intestinal  tract 
thoroughly  for  an}*  j?ignsof  them.  I  then  Ix^an  a  systematic  search,  aiid  after  reach- 
ing the  fourth  ntomach  without  fljiding  a  trace  of  anything  resembling  a  worm,  I 
exandned  the  walls  of  it  with  a  stnmg  magrufying  gla^s,  antl  found  that  it  was  stu*!- 
de€l  with  numerofts  line  red  Btijots  like  pin  points,  as  if  Bomething  had  bitten  it»  1 
then  plac*ed  some  of  the  contents  on  a  piece  of  glasi*,  ami,  on  holding  it  up  to  the8un- 
light  and  examining  it  minutely  with  the  tnagnifying  ghuss,  I  could  make  out  a  Bmall 
worm  aUjut  a  sixteenth  nf  an  iij<  h  in  length,  I  gave  this  wortn  to  Dr.  Knight,  who 
carried  this  stomach  and  its  contents  to  Pr,  Sanijisim,  and  when  portionia  of  it 
were  exandned  tmder  the  mlcroacope  the  parasites  were  seen  lu  bo  present  in 
my  rial  Is, 

IWui  worm  ha^  Uu^  appearance  of  being  a  blui^lsucker,  living  on  the  l>)ood  of  the 
animal  eittracted  from  the  small  vt^<f<8els  of  the  mucous  membrane  lining  the  stom- 
achy and  is  no  doubt  mor^i  theinuse  of  the  trouble  than  the  Fitnria  mhntrus  of  the 
lungs*  So  far,  we  have  K-en  unable  to  positively  identify  the  worm,  and  tbeneari?st 
description  that  we  can  And  of  any  parasite  in  any  literature  at  hand  is  an  account 
of  a  disease  aecompanie*!  wifh  diarrh^sa  in  laml-ws  wld*di  is  given  in  tho  Journal  of 
Oimjianitive  Pathology  .xnd  Therapeutics,  I,  part  1,  ^larch,  181>7,  edited  by  Profctssor 
McFadyean,  of  the  liityal  Vilennary  College,  Londnu,  England. 

Th«*  t-altle  are  now  l»eing  fed  with  hulls  and  nieul  mixed  willi  .^alt  and  sulphate  of 
iron  and  sulidmr,  whicli  is  left  in  quantities  before  them  at  all  times- 

Al>crtit  the  1st  of  Novemlier  94  hisad  of  these  cattle  were  taken  about  4  unles  to  a 
aeparatcr  farm,  where  there  wa**  plenty  of  food,  ehelter,  and  arte>*ian  water.  Twelve 
head  of  thiJ*  buncli  liave  died  with  the  saiue  dijsease,  and  some  fifteen  more  of  theiu 
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look  as  if  a  few  more  days  would  end  their  earthly  career.  I  held  poetmoTlcm«i  on 
two  of  them,  and  found  worms  both  in  the  lungs  and  in  the  fourth  stomach.  On 
November  24  I  injected  1  ounce  of  peroxide  of  hydrogen  into  the  trachea,  with  the 
idea  that  it  might  dissolve  the  mucus  that  surrounded  the  worms,  which  it  feemcd  to 
do  to  a  certain  extent  when  applied  to  them  outside  of  the  body.  Half  an  hour 
afterwards  I  injected  4  drams  of  a  4  per  cent  solution  of  formaldehyde.  The  next 
morning  this  animal  showed  signs  of  pneumonia;  temperature  105°  F. ;  lalx^red 
breathing.  Next  day  the  steer  appeared  about  the  same,  and  die<l  on  the  morning 
of  November  26th.  A  ix)8tmortem  examination  showed  the  lungs  highly  congested, 
and  large  numbers  of  living  wonns  were  seen  crawling  around  in  the  bronchial  tube& 
The  steer  that  was  given  the  ten  minutes  in  the  sulphuric  gas  also* died  on  the 
morning  of  the  26th;  lungs  were  collapsed,  blackened  in  color;  bronchi  were  very 
much  congestefl;  blood-red  staining  under  the  mucous  memy)rane.  This  red  stain- 
ing extended  into  the  right  auricle  and  ventricle  of  the  heart,  but  was  ab«^nt  in 
the  left.  No  living  worms  were  found  in  the  lungs,  but  a  few  dead  ones  were 
observed.  Up  to  December  29,  I  have  held  postmortems  on  40  head,  and  found 
worms  in  lungs  of  all  but  one;  also  in  the  stomachs  of  all.  Since  I  first  found  these 
worms  1  have  given  the  animals  (»lomel,  areca  nut,  tartar  emetic,  and  santonine,  as 
well  as  several  other  remedies,  but  have  not  yet  had  time  to  decide  what  Ixinefi ts,  if 
any,  have  been  received  from  the  administration  of  these  drugs. 

From  thi.s  account  it  is  clear  that  Drs.  Folsetter  and  Kni^rht  also 
found  Stronyylm  Ostertagi  in  the  stomach.  They  further  found 
Sfr<mgyluii  contortm^  as  is  evidenced  by  specimens  which  thej'  for- 
warded to  the  laboratory  of  this  Bureau  for  determination. 

My  own  experiments  in  attempting  to  kill  the  lungworms  agree 
essentially  with  the  account  given  by  Dr.  Folsetter.  Various  kinds  of 
fluids  were  used,  but  none  was  found  which  was  in  any  way  reliable. 

In  one  lot  of  18  steers,  I  believed  that  some  temporary  ]>enetit 
resulted,  but  from  later  exix^rience  I  was  convinced  that  these  injec- 
tions not  only  could  not  be  relied  upon  to  kill  the  worms,  but  in  most 
cases  did  more  harm  than  good.  The  18  steers  mentioned  improved, 
probabi}',  in  spite  of  the  injections  rather  than  because  of  them. 

In  all,  about  30  animals,  which  had  received  from  one  to  two 
tra(!hoal  injections  were  examined  postmortem,  and  in  only  a  single 
case  were  the  worms  dead.  In  this  case,  however,  the  injection 
undoubtedly  hastened  the  death  of  the  steer. 

From  the  experiences  of  Drs.  Folsetter  and  Knight  at  Houston,  and 
from  my  own  experiences  in  Dewitt,  Gonzales,  and  Victoria  counties, 
I  can  not  escape  the  conclusion  that  the  value  of  tracheal  injections 
has  ])een  greatly  overestimated.  The  alleged  recoveries  due  to  this 
treatment,  reported  by  other  authors,  are,  perhaps,  .nisinterpretations 
of  results.  Failing  in  the  tnu^heal  injections,  I  tried  other  methods  of 
treatment. 

GaxoluH. — Gasoline  was  administered  in  drenches,  from  one  to 
nine  in  number,  at  intervals  of  one  to  three  days.  This  treatment 
expelled  many  worms  from  the  intestinal  tract,  and  as  the  gasoline  is 
excreted  rapidly  through  the  lungs,  I  had  hoped  that  it  would  result  in 
cxpeljiiig^  the  lungworms.     The  treatment  was,  however,  a  failure,  for 


do.so  was  given,  and,  with  tlie  exception  of  a  single  ca^ic,  the  lung- 
worms  were  unaffected. 

7\trpfmtiui\  Oil  ([fiioihH^  ntid  other  wuhh?tanees  highly  recommended, 
gave  the  same  negative  result??  as  gasoline. 

( 7ilorf{form, — In  one  instance  a  *steer  was  kept  under  the  influence 
of  rhhiroform  fur  three-quarters  of  an  hour.  The  upxt  day  it  was 
killed,  but  the  worms  were  uHve  and  active. 

Summarizing  the  j^ubject,  I  know^  of  no  treatment  which  can  be  relied 
upon  to  kill  the  lungwoi'ms  of  cattle  and  .sheep;  and  I  believe  their 
effects  upon  the  health  of  the  animals  have  l>een  greatly  exaggemted, 
except,  of  course,  in  very  severe  infections. 

*  TREATMENT  OF    INTESTINAL  WORMS. 

It  ha^  been  stated  above  that  my  experiments  in  treating  hmgw^orms 
were  negative,  and  that  1  see  no  immediate  outloolt  at  present  for  suc- 
cessful medical  treatment  of  inff^rtions  with  nodular  disease  of  the 
bowels  and  with  Sfroftt/t/inji  (htcrtafj!  in  ttie  wall  of  the  fourth  stomach. 
For  infections  with  the  twisted  wireworms  {Stnmgylm  contortm)  in  the 
fourth  stomach,  the  hookwnrms  (  (^Hrtitarfa)  and  adult  nodular  worms 
{(Ei<<^2fhtujut'toi}itt)  of  the  bowels,  the  outlook  is  more  encouraging* 

Numerous  methods  of  treatment  have  been  suggested  for  round 
worn^s  in  sheep  and  cattle,  and  every  method  has  its  adherents  and 
admirers.  While  several  diifereot  remedies  are  reported  as  successful^ 
or  as  resulting  in  improvement,  it  can  hardly  be  stated  that  an  ideal 
Diethod  of  treatuicat  has  as  yet  been  discovered. 

The  great  desideratum  is  some  drug  wdiieh  can  be  giv(*n  in  a  single 
dose,  preferably  in  tablet  form.  It  is  all  very  well  for  a  man  to  sug- 
gest a  remedy  to  be  given  in  a  drench  two  or  three  times  pc^r  week 
for  several  weeks,  if  there  are  but  two  or  three  sick  animals  to  be 
treated  and  these  are  kept  around  the  house.  When  steers  run  in  a 
thousand-acre  pasture  and  have  to  be  '*  roped''  on  horseback,  as  irt 
Texas,  or  when  sheep  are  kept  in  large  flocks  in  pastures  several 
miles  or  lU  to  40  miles  in  extent,  as  in  some  of  our  Western  States,  an 
entirely  dilTerent  prnposition  presents  itself. 

BhifMfmfj, — In  South  Africa,  bluestone  has  been  highly  recouimended 
for  stomach  and  bowel  worms*  I  have  tried  this  remedy  and  Uiive^ 
undoubtedly,  had  some  success  with  it,  but  upon  killing  animals  whieb 
were  treated,  I  have  still  found  quite  a  number  of  living  w^orms  present, 
Bluestone  does  not,  therefore,  appear  to  be  a  perfect  remedy.  While 
it  is  reported  as  being  efficaeitats  against  tapewoiTiis,  my  own  experi- 
ments do  not  fully  contirm  this  report. 

Gasoline.  —Gasoline  has  recently  gained  considerable  reputation  as 
a  vermifuge.     I  have  used  it  in  a  !i umber  of  cases  and  have  found  the 
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claims  made  for  it  to  be  more  or  less  justified.  Three  objectioDS,  how- 
ever, arise  to  its  use,  and  I  can  not,  therefore,  consider  it  an  ideal 
treatment.     These  objections  are: 

(1)  Not  less  than  three  doses,  and  usually  four  to  six,  are  required 
to  expel  the  worms.  Its  use  involves  a  great  expenditure  of  labor, 
and  it  is  therefore  impmcticable  on  the  large  ranches. 

(2)  While  several  doses  are  not  necessarily  injurious  to  the  stock, 
still,  if  the  doses  are  large,  repeated  drenches  cause  a  more  or  less 
severe  congestion  of  the  bowels.  Not  only  that,  but  repeated  hand- 
ling of  range  sheep,  wth  the  necessary  preliminary  treatment  of 
withholding  food,  is  injurious  to  the  animals. 

(3)  If  used  on  animals  suffering  from  pleurisy,  it  is  likely  to  be  fatal. 
I  have  had  several  fatal  cases  of  this  kind. 

Nearly  all  vermifuges  are,  however,  moi'e  or  less  poisonous  in  one 
way  or  another,  and  gasoline,  if  properly  used,  is  not  particularly 
dangerous.  The  necessity  of  repeating  the  dose  from  four  to  nine 
times  in  order  to  effect  a  complete  cure  will,  however,  militate  against 
its  general  adoption. 

If  gasoline  is  used,  ammonia  also  should  always  be  kept  on  hand. 
If  an  animal  is  suddenly  overcome  by  the  effects  of  gasoline,  a  small 
amount  (a  teaspoon ful  or  so)  of  aromatic  spirits  of  ammonia  may  be 
given  in  water  as  a  drench,  to  be  repeated  if  necessary,  and  will 
usually  result  in  the  recovery  of  the  patient. 

The  usual  doses  of  gasoline  for  stomach  worms  are: 

I^inl>s \  ounce. 

Sheep i  ounce. 

Calves i  ounce. 

Yearling  tJteers 1  ounce. 

I  have  used  these  doses  repeatedly  without  any  serious  effects.  Each 
dose  is  mixed  separately  in  linseed  oil,  sweet  milk,  flaxseed  tea,  or  an 
egg^  and  given  as  a  drench.  If  given  directly  in  water,  it  is  more 
severe  on  the  patients. 

An  ounce  and  a  half  of  gasoline  has  resulted  in  the  immediate  death 
of  a  full-grown  ewe,  but  in  some  cases  I  have  given  to  full-grown 
sheep  as  high  as  2  to  3  ounces  without  serious  results.  I  have  also 
given  as  much  as  3  ounces  to  a  yearling  steer,  and  7  ounces  (within  an 
hour)  to  a  horse  without  serious  symptoms.  I  have  also  given  8 
ounces  to  a  full-grown  chicken,  which  became  very  stupid  for  a  time, 
but  eventually  recovered.  On  the  other  hand,  in  one  case,  a  year- 
ling steer,  in  apparently  quite  healthy  condition,  succumbed  within 
two  minutes  after  a  dose  of  li  ounces.  These  large  doses  were  given 
experimentally  to  determine  the  danger  point,  and  they  should  never 
be  used  by  farmers  in  treating  stock. 

In  one  instance  a  steer  was  suddenly  overcome  because  the  operator 


was  adiiiinistering  the  dose  for  me  accidentiiUy  held  the  head  too 
_  I  ami  the  medicine  entered  the  lungs.  The  aniinul  fell  immedi- 
ately und  appeared  to  be  almost  dead.  I  happened  to  have  a  hypo- 
dermic syringe  with  me  and  some  tablets  of  sulphate  of  Htryehuine. 
A  hypodermic  injeetion  of  this  subntance  was  inmiediately  given  aiid 
within  five  mimites  theaniaml  was  feeding  as  if  nothing  hud  happened. 
This  incident  led  me  to  overdo^se  several  animals  with  gasoline  and 
then  to  trj"  to  revive  them  with  hypodermic  injeetiunH  of  stryi^hnine. 
In  all  caso!^  the  treatment  was  sueeessfnl.  It  is  thuis  seen  that  injuiy 
from  gasoline  may  be  eounteraeted  l>y  either  aromatic  spirits  of 
ammonia  or  by  !>itrychnine. 

Besides  these  vermifugal  substances  various  other  remedies  were 
tried.  Two  remedies  in  particular  give  promi^^c  of  solving  the  prob- 
lem of  a  single  dose.  My  experiments  with  these  are  not  yet  fully 
com]>leted^  l>ut  they  are  advanced  to  a  point  which,  I  believe,  justifies 
me  in  making  a  preliminary  report  upon  them.  It  is,  however,  dis- 
tinctly stated  that  these  remedies,  a.s  used  for  the  wire  worm  of  the 
fourth  stomarh  and  for  roundworms  in  the  bowels  of  sheep,  are  still 
in  their  experimenbil  stage.  If  any  farmer  is  inclined  to  try  them  he 
ifl  advised  to  first  use  them  on  two  or  three  animals  of  his  flock  and 
watch  the  results  for  a  week  before  dosing  his  entire  flock.  Theyo  Hub- 
stances  are  coal-tar  creosote  and  thymol. 

Mr.  Sterne,  of  Victoria,  Tex.,  kindly  placed  at  my  disposal  a  flock 
of  sheep  which  were  yutieving  severely  from  both  StrontjyluH  contortus 
and  Uncrnaria  cernna.  The  aniumis  were  divided  into  five  lots,  and 
different  mixtures  were  tried.  The  same  remedies  were  also  tried  on 
calvt^,  yeiirlings,  and  two-year<»ldt>  In  the  i^ime  vicinit3\  The  iH^sults 
were  aa  follows; 

ETPERmiENTB   WTTH   COAL-TAR  CItKOBOTE. 

A  1  per  cent  solution  of  coal-tar  creosote  was  made  as  follows: 

Coal-tar  cj^osote 1  ounce. 

Water .,..- , ,,, -  *  &9  ounces. 

Twisted  wireworras  {StrongylvJi  mnfori^m)  taken  direc?tly  fi*om  the 
stomai^i  of  sheep  or  cattle  died  in  one-half  to  one  and  a  half  minuter 
when  immersed  in  this  solution. 

If,  in  dosing,  this  liquid  enters  the  lungs,  the  animal  succumbs  in  a 
►few  udnutes.  If  the  dosing  is  performed  carefully,  as  nmeh  as  G'i 
ounces  may  be  given  t^  a  full-grown  sheep  without  fatal  result.*^.  In 
some  cases,  however,  the  animal  shows  ill  effects,  from  which  it  usually 
recovers  within  half  an  hour.  Six  ounces  were  given  to  a  number  of 
sheep  without  the  .slightest  ill  effects.     The  foUomug  table  gives  the 
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'  doses  of  the  1  per  cent  mixture,  which  were  used  in  about  150  cases 
without  ill  effects: 

Lambs  4  to  12  months  old 2  to  4  ounces  (about  60  to  120  c.  c. ). 

Yearling  sheep  and  above 3  to  5  ounces  (about  90  to  150  c.  c. ). 

Calves  3  to  8  months 5  to  10  ounces  (about  150  to  300  c.  c ). 

Yearling  steers 1  pint  (about  480  c.  c.) . 

Two-year-olds  and  above 1  quart  (about  960  c.  c.  )• 

The  sheep  showed  a  marked  improvement  a  few  daj^s  after  receiving 
a  single  dose.  Calves  also  showed  a  marked  improvement,  and  in  a 
few  cases  some  of  the  older  animals  were  also  much  better.  In  some 
cases  no  improvement  whatever  was  noticed. 

I  had  already  made  experiments  with  creosote  at  Washington,  D.  C. 
Sheep  were  drenched  with  a  1  per  cent  solution  and  killed  immediately 
afterwards.  Upon  opening  the  fourth  stomach,  it  was  found  that  the 
wireworms  present  were  dead.  In  some  cases  where  this  was  tried 
later  the  wireworms  were  found  to  be  still  alive,  but  I  believe  that  the 
explanation  of  this  fact  has  now  been  discovered.  (See  below,  p.  375.) 
As  yet  it  is  not  definitely  established  how  much  effect  creosote  has 
upon  the  worms  below  the  stomach.     (See  also  footnote,  p.  373.) 

EXPERIMENTS   WITH   THYMOL. 

Immediately  upon  finding  hookworms  {Uncinaria)  in  the  sheep  in 
Victoria,  I  determined  to  use  thymol,  since  this  is  supposed  to  be  the 
most  effective  remedy  against  worms  of  this  genus.  The  doses  usually 
prescribed  in  veterinary  works  appeared  to  me  too  small  to  be  effective 
in  an  animal  with  such  a  large  stomach,  and  with  the  chances  of  losing 
part  of  the  medicine  in  the  first  stomach.  In  some  preliminary  exper- 
iments the  doses  were  cautiously  increased  up  to  48  gmins  per  sheep, 
without  causing  any  recognizable  symptoms.  Then  doses  were  given 
as  high  as  80  and  100  grains  to  a  full-grown  sheep  and  240  grains  to 
an  old  cow,  without  visible  serious  results.  Having  thus  established 
the  fact  that  larger  doses  than  are  usually  recommended  could  be  given, 
a  solution  of  thymol  in  alcohol  was  made  and  administered  to  sheep,  so 
that  each  animal  received  from  32  to  48  gmins  of  thymol. 

A  day  after  dosing,  two  animals  were  opened,  but  the  parasites  were 
present  in  large  numbers.  About  a  week  later  one  animal,  which  was 
very  far  gone  at  the  time  of  dosing  and  which  we  had  not  expected  to 
live,  was  dissected  and  only  a  very  few  hook  worms  were  found.  This 
sheep  had  also  received  a  dose  of  creosote  in  the  stomach;  no  adult 
wireworms  were  found,  but  numerous  very  young  specimens  were 
present,  pointing  to  a  recent  infection. 

As  other  cases  treated  with  creosote  had  not  resulted  in  expelling 
the  hookworms,  it  seemed  a  justifiable  presumption  that  it  was  the 
thymol  that  had  proved  effective  in  this  case.  Neither  thymol  nor 
creosote  had,  however,  expelled  the  fringed  tapeworms. 

As  Mr.  Sterne  had  lost  about  50  per  cent  of  his  entire  flock  up  to 
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the  time  of  treatiiif  nt,  and  as  after  dosing  the  animals  Hliowcd  such 
very  derided  hnprovemoiit,  I  did  not  (Qel  jiistifiod  in  killino;  any  more 
of  thoni  for  postniorteiii  work.  I  turned  to  a  niicroscopic  examina- 
tion of  the  feces  to  eoniirm  the  re.sults  of  the  treatment. 

For  the  benefit  of  those  not  familiar  with  this  elass  of  work»  it  may 
be  stated  that  if  a  mieroscopie  examination  is  made  of  the  fecal  matter 
of  animals  affected  with  intestinal  pamsites,  partieLilarh^  with  twisted 
wireworms,  lurabrieoid  worms,  or  hookworms,  eggs  of  the  parasites 
can  be  discovered.  In  fact,  in  certain  diseases  in  man,  as  in  hookworm 
infection,  this  is  the  regfular  method  of  making  a  correct  diagnosis. 

Before  dosing  thi^  floc^k,  a  nmiiber  of  microscopic  examinations  were 
nmd(\  and  eggs  were  found  within  five  to  fifteen  seconds.  After  dosing 
with  creosote  and  thymol  it  took  from  twenty  to  sixty  minutes  to  find 
a  single  egg.  This  fact  indicated  that  after  a  week's  time  a  single  dose 
of  1^2  to  48  grains  of  thymol  hud  resulted  in  prartii-ally  ridding  tb 
sheep  of  hookworms  ( Unt^otfirtit)  in  the  })owels.  It  w*as  also  clear  that 
it  took  this  substance  several  days  to  act  in  *be  sheep. 

Thus,  this  first  series  of  experiments  with  thymol  appears  at  present 
to  be  exceedingly  encouraging.  I  will  not  state  that  the  problem  of 
finding  a  remedy  w^hich  will  be  effectual,  In  a  swfjie  d(m\  in  expelling 
both  twisted  worms  and  hookworms  has  been  fully  solved,  but  the 
indications  are  tliat  these  experiments  are  in  the  right  direction.  These 
experiments  will  be  repeated  very  shortly  and  the  results  will  be  made 
known.  In  the  meantime,  if  any  other  investigator  or  any  farmer 
desires  to  try  the  treatment  on  his  own  responsibility,  he  cau  use  th 
experiments  here  reported  as  a  basis  in  planning  his  work. 

l^nfortunately  it  frev[uently  happens  that  the  results  of  preliminary 
experiments,  even  when  exceedingly  promising,  as  in  the  present  case, 
are  not  conlirmed  by  later  investigations.  From  the  present  outlook, 
however,  the  indications  are  that  either  thymol  alone  or  combined  with 
a  1  per  cent  solution  of  creosote  will  be  superior  to  any  other  medici- 
nal treatment  for  roundworms  in  sheep  or  calves  as  3*et  adopted.* 

Other  experiments  with  thymol  also  indicate  that  this  drug  will  be 
of  great  value  in  expelling  roundworms  from  horses  and  hogs.  Thus, 
Theobold  has  recently  reported  that  the  administration  of  tW'O  doses  of 
15  grains  each  (one  dose  each  day  for  tw^o  days),  followed  by  a  strong 
dose  of  castor  oil,  has  given  exceUont  results  in  expelling  roundworms 
from  horses.     He  says  (Theobold,  I^IOO,  pp.  65,  tj6): 

Ortfurh  and  red  strongylea  may  readily  be  trieared  fmm  the  intestinea  and  even 
killed  in  tlie  mucous  Tneuibrane,  where  they  encyst,  by  the  use  of  thymol,    ThjTuol 

*  In  expi'riments  upon  ehcep  coudiicltHl  at  Victoria  in  July,  UlOl,  tlie  lacat  reaulta 
werv  obtained  by  combining  the  creosute  and  thymol  treatments.  Thymol  tablets 
proved  ansatit>fat'tory,  but  powdered  thymol  'vas  gtven,  being  wa^^hed  down  by  the 
creoi^otc  s<ihition.  From  five  to  seven  days  aft^r  ii  *?ingle  done,  the  eggs  of  th© 
paraeitcH  jiractically  disajipeiired  from  the  feces. 
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is  l)e8t  administered  in  sweet  milk,  and  should  l>e  given  in  15-grain  doses.  Two 
doses  should  be  given,  one  in  the  moruing  and  another  the  next  morning;  the  last 
dose  being  followed  in  a  few  hours  by  a  strong  dose  of  castor  oil.  Thymol  can  be  dis- 
solved in  alcohol.  In  some  cases  the  effect  of  this  drug  has  been  to  cause  a  slight 
bleeding  at  the  nose,  but  not  to  any  serious  extent.  When  an  animal  is  very  emaci- 
ated from  these  nematode  parasites  the  drug  may  produce  a  slight  partial  collapse;  in 
such  cases  a  stimulant  should  be  given,  when  the  patient  is  found  to  speedily  recover. 
For  red  strongyles  {Sclerostoma)  thymol  only  is  of  any  use,  but  for  such  pests  as  the 
oxyures,  or  even  Ascaridie,  santonine  may  be  employe<l;  but  even  for  these  worms  it 
is  extremely  uncertain  in  action,  while  thymol  is  always  effective.  The  dose  of  san- 
tonine recommended  by  Neumann  is  from  100  to  150  grams,  but  this  must  surely  be 
excessive.  Small  doses,  however,  I  know,  are  quite  useless  for  the  large  horse 
Ascaris;  in  fact,  it  may  be  taken  as  a  rule  in  regard  to  vermicides  that  one  strong 
dose  is  much  more  effective  than  repeated  small  ones.  As  much  as  3  drams  of  thy- 
mol have  been  given  to  horses  without  any  serioas  results.  This  drug  has  been  used, 
I  have  been  informed,  by  Dr.  Giles,  II.  I.  M.  S.,  many  years  ago  in  India  for  the 
red  strongyles. 

Elsewhere  Theobold  (1898,  p.  24)  writes: 

All  sclerostome  diseases  have  long  baflfled  curative  treatment,  but  thanks  to  the  cug- 
gestion  of  Dr.  Blanc,  of  Cannes,  a  remedy  is  now  known  for  the  intestinal  and  mucous 
attacks  of  these  pests,  which  has  in  all  cases  proved  successful.  This  nematocide  is 
thymol.  Thymol,  although  used  for  the  first  time  in  England  as  a  horse  nematoi'ide, 
has  been  employed  previoa«ly  as  a  human  drug.  Thymol  was  at  first  used,  in  a  case 
of  a  severe  epizootic  of  Bclerostomes  that  I  investigate<l  at  Charlbury,  by  Miss  Dillon 
in  her  stud  of  Arabs.  The  dose  administered  was  15  grains  in  the  morning  and  again 
at  night,  followed  by  a  mild  purgative.  Ten  grains  is  sufficient  for  a  foal.  Sir  George 
Brown  informs  me  that  he  has  used  as  much  as  3  drams  without  any  evil  results. 
Another  correspondent  gave  60  grains  without  any  serious  symptoms.  In  one  of 
Captain  Cul Ion's  fillies  bleeding  at  the  nose  followed  the  dose  of  thymol,  but  not  in 
any  .serious  form.  From  previous  experience,  15  grains  may  be  taken  as  sufficient 
to  stem  the  advances  of  the  disease,  but  in  foals  10  grains  is  ample.  Experiments 
have  shown  that  these  doses  kill  not  only  the  free  worms  in  the  intestinal  contc»nts, 
but  also  those  in  the  cysts.  Practically  all  nematodt^s  are  affetrted  by  this  eul>stance, 
A&caris  megaloci'pJuila  being  readily  expelled  by  it.  It  may  therefore  be  generally 
substituted  for  santonine,  which  is  extremely  erratic  in  behavior. 

In  experiments  conducte<l  in  dogs,  cestode  or  tapeworms  were  not  moved  by 
thymol;  it  is  apparently  valueless  as  a  txcnicide.  The  dose  for  roundworms  in  dogs 
should  not  exceed  2  grains.  Three  grains  produceil  partial  prostration  in  a  bull 
terrier.  In  fowls  1-grain  doses  have  caused  the  rapid  expulsion  of  Hderakis  worms. 
Cats  can  also  take  2-grain  doses  without  being  affected. 

Thymol  is  best  dissolved  in  spirit;  15  grains  easily  dissolve  in  an  ounce  of  spirit, 
and  should  be  administered  in  milk. 

Sliould  worms  still  be  passed,  a  second  dose  two  days  following  is  .sufficient  ti>  com- 
plete the  cure.  As  the  wonns  in  the  walls  of  the  intestine  are  destroyed,  repeated 
do.ses  are  not  necessary. 

Theobold  (1897,  p.  8): 

*  *  *  With  regard  to  cleansing  the  paddocks  used  by  the  dist^aseil  animals,  salt 
and  lime  have  been  advised  and  used  as  a  dry  dressing  broadcasted  over  the  gra.s8. 
Expcjrinients  have  shown  that  this  has  no  effect  whatever  unless  use<l  at  such  a 
strength  tliat  the  grw^  would  be  destroyed.  Horses  should  be  kept  off  the  land  for 
some  time — not  less  than  a  year — the  same  applying  to  a.«ses  and  mules,  which  also 
would  probably  become  affected.     *    *    ♦ 

ThynuA. — The  dose  found  most  Ixjneficial  is  15  grains  e^irly  in  the  morning,  and  the 


;  night,  followed  next  day  by  a  «lose  of  castor  oil*  Thifl  reruixly  waa 
by  Dr»  Blanc,  of  Cannes,  and  has  proved  to  be  one  of  the  greatest  vahje. 
The  i]o8e  may  eeem  exeeasive,  Tint  hiir^ea  can  stand  very  gtrong  doses,  and  it  is  a 
wt'H-efftablijshcd  fact,  both  in  human  as  welt  as  veterinar}'  metlicine,  that  pmall 
do«c's,  even  if  rci>eatedly  jyiven,  are  of  no  use  in  venniceou*!  diR'iiflea.  If  signs  of 
collaj«:e  are  shown  after  the  dtise,  stijuulant^  shonld  l)e  griven  to  the  patients,  who 
ipecdily  rally.  The  results  of  the  empIoyiTient  of  thymol  and  jiroper  sanitary  meaj*- 
uiY*5  are  that  all  the  j>atient<5  have  recovered  and  the  disease  stamj>ed  out. 

One  ubjection  io  the  present  method  of  treatment  is  the  administm- 
tion  in  an  alcoholie  Bolution.  On  this  account  I  have  requested  the 
Dianufaettirers  to  prepare  for  me  t4iblct*>  of  th^^mol  containing  eaeh  10 
or  20  grains.  Preliminary  experiments,  just  completed  at  Wii^hin^ton, 
show  that  so  far  as  adniinisti'ation  is  concerned,  the  tablet  form  is  a 
great  improvement.  Two  or  more  tablets  are  placed  in  the  sheep's 
niuuth  and  washed  down  with  a  drench  of  water.  It  still  remains  to 
be  proved  whether  the  tablet  form  is  equally  effective.* 

Thymol,  like  many  other  vermicides,  is  poisonous  if  given  in  too 
great  quantities,  and  several  cases  of  death  in  man  have  been  reported 
from  its  use. 

METHODS   OF    DUENCHING   ANIMAI^. 

The  popular  method  of  drenching  is  with  a  bottle.  The  use  of  a 
di'cfwhing  tube  is,  however,  far  more  satisfactory.  A  drenching  tube 
may  be  made  by  taking  an  ordinary  tin  fnnnoK  which  may  be  pur- 
chased for  iive  or  ten  cents,  and  inserting  the  narrow  end  into  one  end 
of  a  rubber  tub<5  or  hose,  say  three  feet  long  and  three-eighths  or  one- 
half  inch  in  diameter;  into  the  other  end  of  the  rubber  tul>e  is  inserted 
a  piece  of  three-eighths-inch  brass  or  iron  tubing  al>out  4  to  6. inches 
long.  The  metid  tube  is  then  placed  between  the  animal's  back  teeth, 
and  the  sheep  or  calf  is  allowed  to  bite  upon  it  The  water  or  drench 
is  poured  into  the  funnel,  which  may  be  held  by  an  assistant  or  fastened 
to  a  post  at  a  convenient  height.  The  man  who  holds  the  metal  tulie 
between  the  animal's  teeth  can  then  control  the  animars  head  with  tlie 
left  hand,  and  by  holding  the  tube  in  the  right  hand,  near  the  point  of 
union  of  the  rul>her  and  metal  ttd>es,  he  t^n  easily  control  the  ilow  of 
the  fluid  by  i>inching  the  rubber  base.  Care  must  be  taken  not  to 
hold  the  patient's  nostrils  closed,  otherwise  the  dose  will  enter  the 
lungs. 

POSITION    OF   THE    A^'IMAL   DUEING    DEENCHING. 

Different  persons  prefer  to  hold  the  animals  in  difTerent  positions 
during  drenching.  Thus  (!)  the  animal  ma}*  be  left  stsuiding  on  all 
four  feet;  or  (2)  it  may  be  placed  on  its  haunches,  one  man  holding 
its  back  up  against  his  own  body;  or  (3)  it  may  be  jjlaced  directly  on 
its  back  on  a  sloping  piece  of  ground.  Ma  head  l>eing  in  a  direct  lino 
with  its  Iwick.  and  higher  than  its  rump;  or  (4)  it  may  be  placed  upon 
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Its  side,  the  head  being  brought  around  so  that  the  horns  are  squarely 
on  the  ground;  the  operator  may  then  place  one  foot  on  one  of  the 
horns  (especially  in  the  case  of  semiwild  cattle)  and  thus  aid  in  hold- 
ing the  animal  still. 

So  far  as  administering  the  doses  is  concerned,  the  position  on  the 
back  (3)  is  by  far  the  easiest  in  the  case  of  sheep,  and  the  side  position 
with  head  down  (i)  is  the  easiest  in  dosing  cattle;  furthermore,  in 
these  positions  there  is  nmch  less  danger  of  an  accident  by  getting  the 
dose  in  the  lungs.  If  animals  are  dosed  standing  or  on  their  haunches, 
the  nose  should  never  be  allowed  to  go  above  the  eyes;  otherwise  the 
drench  may  pass  down  the  windpipe  into  the  lungs. 

By  dosing  sheep  with  water  colored  red  and  blue  with  dyeing 
material,  and  killing  the  animals  immediately  after  the  li(]uid  was 
swallowed,  the  following  results  were  obtained: 

If  the  dose  was  given  with  the  sheep  standing  (1),  almost  the  entire 
quantity  went  directly  into  the  fourth  stomach;  if  the  sheep  was 
placed  on  its  haunches,  the  fluid  passed  in  part  into  the  fourth  stomach 
and  in  part  into  the  first  (the  paunch);  if  the  sheep  was  placed  directly 
on  its  back  (3),  or  if  a  steer  was  placed  on  its  side  (4)  with  head  down, 
almost  the  entire  dose  passed  into  the  first  stomach  (the  paunch);  if 
the  animal,  even  w^hen  standing  (1)  struggled  to  a  considei^able  degree, 
a  portion  of  the  fluid  passed  into  the  paunch. 

It  will  be  immediately  apparent  that  these  facts  are  of  practical 
importiince  in  dosing.  If,  for  instance,  gasoline,  turpentine,  or  creo- 
sote is  used,  better  results  may  be  expected  if  the  sheep  is  dosed  stand- 
ing (1).  If  thymol  is  used  it  seems  probable,  at  present,  that  the  posi- 
tion on  the  back  (3)  or  side  (4)  will  be  equally  good  for  the  purposes 
of  this  drug,  although  this  point  at  the  present  moment  needs  to  be 
further  contirmed  before  it  is  accepted. 

LIFE    HISTORIES   OF  THE   PARASITES   MENTIONED. 

In  order  to  adopt  measures  looking  to  the  prevention  of  the  para- 
sites here  discussed,  it  is  necessary  to  understand  their  life  histories. 
The  life  cycle  has  not  been  demonstrated  as  yet  in  all  cases,  but  from 
the  structure  of  the  worins  and  from  what  is  known  of  the  life  histo- 
ries of  closely  allied  parasites,  enough  can  be  foreseen,  with  a  degree 
of  proba])ility  which  borders  upon  certainty,  to  enable  us  to  adopt 
practical  measures  of  prevention. 

In  the  case  of  the  stomachworms  {Stro)ujyIu.'i  contort  us  and  4S7/'. 
OstvHtKji)  and  the  hookworms  {Uncinaria  rudiata  and  Z7.  cenuia)  of 
the  bowels,  the  female  worms  lay  numerous  eggs;  these  escape  with 
the  droppings  of  the  animals;  each  (igg  develops  into  a  microscopic 
creature  known  as  a  rhabditiform  embryo;  this  embryo  lives  for  a 
while  in  the  moist  earth  or  in  puddles  and  pools,  and,  casting  its  skin 
sevev'd]  tinws^  undergoes  certain  changes  in  structure;  later  it  is  swal- 
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lowed  hy  the  sheep  or  cattle  cither  while  f^razint^'  on  infected  pastures 
or  drhikhig  infected  water;  the  3  ounif  worm  then  pusses  to  its  normal 
position  in  the  stomach  or  bowels  and  develops  into  an  adult. 

In  the  case  of  the  huig  worms  the  eg^  contains  an  embryo  when  laid* 
This  e^g  is  either  expelled  from  the  mouth  or  nostrils  oris  swallowed 
and  passes  out  with  the  droppings.  What  happens  next  is  not  abso- 
lutely demonstrated,  but  the  indications  are  that  the  3*oung  worms  are 
swallowed  by  earthworms,  in  the  bod\"  of  which  thev^  undergo  certain 
changes.  How  the\'  then  gain  access  to  the  cattle  and  sheep  is  not  yet 
e^tiiblished. 

In  the  aise  of  tapewoi'ms  the  eggs  pass  out  with  the  droppings  and 
are  probably  swallowed  by  some  invert^3brat<?  animal,  such  as  an  insect 
or  worm.  In  the  jjodiesof  these  animals  the  young  tapeworm  may  be 
expected  to  undergo  certain  changes  in  structure,  and  eventually  to  bo 
swullowx^d  l)y  the  sheep, 

PKKVENTIVE    MEASURES. 

While  the  outlook   for  successful  medical   treatment  of  cases  of 

lungworm  infection  and  of  infection  with  the  encysted  stomachworm 
{Siro/ifff/liiJ^  <Mttrlit4p)  is  n<>t  encouraging,  and  while  some  points  in 
connection  with  the  treatment  of  twisted  worms  and  hookworms 
renrtiin  to  be  developed  further,  the  above  account  of  the  life  histories 
of  the  parasites  shows  that  at  least  a  great  part  of  the  infection  may  be 
prevented.     The  methods  which  I  would  suggest  are: 

First.  Everv  mtu'h  shouhl  have  a  hospitid  pasture  situated  on  high, 
dry  ground,  well  drained,  and  without  any  pools  or  ponds;  it  should 
be  supplied  with  raised  troughs  fur  watering  and  feeding,  and  the 
water  supply  slH>uld  come  from  a  well.  This  pasture  should  not  drain 
into  any  pasture  in  winch  healthy  stock  arc  feeding. 

Second.  As  soon  as  any  sick  anmml  is  noticed  in  the  large  pasture 
it  should  immediatel}^  be  separated  from  the  healthy  st«>ck  and  taken  to 
the  ho>pital  pasture.  To  allow  sick  animals  to  run  at  large  with  healthy 
stock  means  t(»  deliberatelv  permit  the  spread  of  infection  in  the  pas- 
tures and  thus  endanger  the  well  animals. 

Tliiixl.  Proper  watering  places  should  l>e  supplied  in  the  large  pas- 
tures by  digging  wells  and  ei'ecting  windu]ills  to  pump  the  water  into 
tanks.  These  taiiks  should  be  raised  above  the  ground  so  that  they 
can  not  become  contaminated  with  the  droppings  from  animals  being 
washed  into  them  by  rains  and  Hoods. 

Fourth.  Select  high  sloping  ground  for  pasture  when  this  is  possi- 
ble.    Low  pastures  should  be  properly  drained. 

Fifth.  Burn  the  pa.-^tures  regularlv,  thoroughly,  and  systematically. 
The  heat  from  the  burning  grass  will  kill  many  of  the  eggs  and  young 
worms  on  the  grass,  ground,  and  in  the  droppings. 

Sixth.  As  these  parasites  arc  mure  fatal  to  youw^  ^wcvcaX'^i  SJckaxv^i^ 
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old  ones,  a  liberal  supply  of  oats  or  some  similar  food  will  aid  in  giving 
to  young  animals  strength  which  will  enable  them  to  withstand  the 
infection.  A  daily  allowance  of,  say,  half  a  pound  of  oats  per  lamb 
ought  to  reduce  the  mortality.  At  first  thej^  may  not  be  inclined  to 
eat  it,  but  will  soon  become  accustomed  to  it.  This  simple  precaution 
is  ropoiled  as  v^ery  effectual  in  New  Zealand. 

Seventh.  Keep  plenty  of  salt  accessible  to  the  animals.  Some  men 
add  jslaked  lime  to  the  salt.  As  a  matter  of  experience,  salt  kills  many 
young  wonns. 

THE   OUTLOOK. 

Unless  proper  precautions  are  adopted  the  trouble  which  southern 
Texas  has  experienced  during  the  past  two  years  may  be  expected  to 
recur  during  wet  years  in  the  future.  During  dry  years  the  losses 
will  be  much  less  severe.  ^ 

INFECTIOUS   BUT   NOT   CONTAGIOUS. 

A  number  of  ranchmen  have  inquired  whether  this  disease  is  '*  con- 
tagious." It  is  not  contagious;  that  is,  one  animal  will  not  contract  it 
directly  from  another.  It  is,  however,  infectious,  and  one  sick  animal 
may  infect  a  pasture  so  that  the  disease  will  spread  to  the  healthy  stock. 
Care  should  therefore  be  exercised  in  purchasing  new  stock,  especially 
calves  and  yearlings,  that  they  come  from  healthy,  dry  pastures. 

THE   DISEASE   IS   NOT   TRANSMISSIBLE   TO   MAN. 

Fear  has  been  expressed  by  some  persons  that  this  disease  may  spread 
to  man.  Such  fears  are  without  foundation.  None  of  the  parasites 
here  mentioned  for  cattle,  sheep,  and  goats  have  ever  been  known  to 
occur  in  the  human  body,  and  so  far  as  danger  of  infection  is  concerned 
I  would  not  have  the  slightest  hesitation  in  swallowing  the  germs  in 
question.  Parasites  are  known  for  man  which  are  similar  to  those 
meiitionQd  in  this  paper,  but  they  belong  to  entirely  different  species. 

3IILK   AND   MEAT   FROM   THE   SICK   ANIMALS. 

Milk  and  meat  from  sick  animals  is  not  so  good  as  that  from  healthy 
animals.  There  is  no  danger  from  drinking  the  milk  or  eating  the 
meat  from  animals  suffering  from  the  parasites  here  discussed,  espe- 
cially if  the  animals  are  in  the  early  stages  of  the  disease.  All  sheep 
and  cattle  are  more  or  less  infected  with  worms,  and,  as  a  rule,  it  is 
only  the  eases  of  heavy  infection  which  are  noticed.  It  is  self- 
understood  that  the  meat  and  milk  from  animals  in  the  last  stages  of 
these  diseases  are  not  of  normal  character,  hence  should  not  be  used. 


*  Owing  to  tlu^  dry  spring  and  to  the  exteneive  burning  of  pai<tun^.8  during  the  wiut^^r, 
the  outbreak  of  disc*ase  described  in  thLi  paper  haa  been  ahnost  entirely  ehecked. 
In  a  recent  visit  to  Victoria  County,  I  heard  practically  no  complaint  regarding 
wonns  in  cattle.  Th(^  sIuh*])  on  one  ranch  Hhowtni  infcntion,  but  much  lew  severe 
than  during  the  winter. 
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My  own  itJvestigatioii8  showed  this  outlireak  of  verniiiious  disease 
to  be  pre.scut  in  Texas  in  Dewitt,  Goliad,  Gonzale.s,  Victoria,  and 
Jat'kson  counties.  Doctors  Knight  and  Folsetter  have  also  diagnosed 
it  for  Navarro,  Kimball,  McMullin,  and  Harris  counties  in  Texas,  and 
in  Indian  Territi>ry.  It  is  probably  more  or  less  general  in  other 
counties  in  Texaa  and  in  other  Southi^rn  States. 

TirE    IjOSSES* 

Owing  to  the  fact  that  some  ranchmen  suppress  information  in  regard 
to  stock  losses  it  is  impossible  to  give  an  exact  estimate  of  the  numlxir 
of  deatks  in  Texas  this  past  year  from  pamsitic  worms.  Doctors 
Knight  and  Folsetter  and  my  self,  together  with  several  prominent 
g£ockinen,  consider  that  10,000  head  is  a  conservative  estimate  for  the 
losses  among  the  cattle.  In  some  herds  20  to  40  per  cent  of  the 
animals  died. 

Two  flocks  of  sheep  arc  known  to  me  whose  owners  estimated  their 
losses  at  about  50  per  cent. 
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THE  CATTLE  TICKS  (IXODOIDEA)  OF  THE  UNITED 

STATES. 

By  D.  E.  Salmon,  D.  V.  M., 
Chief  of  Bureau  of  Animal  Industry^ 


Cii.  Wardei.l  Stiles,  Ph.D., 
Zoologut  of  Bureau  of  Animal  InduMry. 

INTBODUCTION. 

OhjecU  of  the 2>restnt  paper. — The  present  paper  is  intended  prima- 
rily as  a  guide  to  the  inspectors  of  the  Bureau  of  Animal  Industry  in 
their  quarantine  work  against  Texas  fever.  On  this  ac<rouut  only  such 
forms  will  be  described  and  figured  in  detail  as  inspectors  are  more 
likely  to  find  on  cattle.  Brief  reference  will  be  made,  however,  to 
other  genem  and  species,  since  it  can  not  be  foreseen  what  forms  may 
be  accidentally  found.  We  are  esixjcially  likely  to  meet  with  some  of 
the  numerous  Mexican  and  Centnil  American  species  which  may  be 
accidentally  spread,  particularly  to  the  Southern  States,  by  migratory 
birds,  by  imported  animals,  by  produce,  or  by  tnivelers.  Once  intro- 
duced in  this  way  it  is  in  many  cases  a  matter  of  chance  whether  they 
will  attack  cattle.  Our  closer  relations  with  Porto  Rico,  Cuba,  and 
the  Philippines  also  present  increased  opportunities  for  the  introduc- 
tion of  exotic  ticks  into  the  United  States. 

The  importance  of  being  able  to  recognize  the  Texas  fever  tick 
(fig.  42)  {lioophUim  annulatm^  more  commonl}^  known  as  BoapMlus 
lor/s)  and  to  eliminate  other  forms  is  inmiediately  apparent  when  it  is 
recalled  that  the  Texas  fever  (juarantine  line,  extending  from  the 
Atlantic  to  the  Pacific,  is  based  upon  the  presence  or  absence  of  this 
species. 

An'<ui(jfiiLt')itof2xq)er, — The  present  paper  is  so  arninged  that  an 
inspector  may  inform  himself  in  a  very  short  time  in  regard  to  the 
common  ticks  of  cattle.  For  this  purpose  he  should  study  the  text 
which  is  printed  in  the  larger  type  and  the  illustnitions.  The  descrip- 
tions and  keys,  printed  in  the  smaller  type,  are  intended  for  use  in 
connection  with  specimens. 

Ticks  whii'li  are  sent  in  for  det(»rmination  should  be  addressed  to  the 
3S() 
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Portion  of  a  Steer's  Hide,  showing  the  Texas  Fever  Tick  (Boophilus  annula- 
Tus^  OF  THE  United  States.    Natural  Si?e.   Original. 
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^^Bureau  of  Animnl  Iiidastry,  for  Zoolo^ncml  Lalx)nit<)r3'."  It  is 
alwii}'^  better  to  forward  lire  .^|x*cimen8  when  poysiblo,  and  to  send 
80veml  of  each  nex  if  tlioy  can  be  obtained.  For  transmission  they 
may  be  placed,  without  parking,  in  a  pill  box  or  other  convenient 
reeeptaele. 

Jft/tofI  of  examhmtitm, — In  many  cases  a  tiek  taken  from  cattle  may 
be  quite  posiitively  determined  without  the  aid  of  a  miero.seope.  In 
view  of  the  importance  of  avoiding-  an  incorrect  determination  it  is, 
however,  advii^able  to  examine  the  .specimens  witli  a  band  lens.  No 
preserving  fluid  or  technir[ue  is  necessary.  The  specimen  is  simply 
held  Ijctween  the  thumb  and  first  linger  of  the  left  hand,  so  that  it  may 
easily  be  turned,  and  the  magnifying  glas^J  held  in  the  right  hand  and 
brought  into  focus. 

If  liner  microscopic  work  is  desired,  the  specimen  may  he  killed  in 
boiling  water  or  alcohol.  The  next  step  depends  upon  the  nature  of  the 
study  proposed.  If  ordinary  glycerin  preparations  of  the  hard  part^  are 
desired  the  specimen  is  dissected*  the  soft  parts  beitig  cut  away  as  much 
as  ixjssible.  The  structure  intended  for  mounting  may  then  be  placed 
in  a  2  to  li)  per  cent  Bolution  of  cauiitic  potash  imtil  the  remaining  soft 
tissues  are  destroyed.  Next,  transfer  the  specimen  to  water,  in  which 
it  is  left  (the  water  being  changed  once  or  twife)  until  the  caustic  ia 
washed  out.  Finally,  the  object  is  placed  on  a  slide,  a  drop  of  glyc- 
erin added,  and  the  specimen  protected  with  a  cover  slip:  or,  if  a 
balsam  mount  is  desired,  the  speciiucn  is  washed  as  above,  after  being 
treated  with  caustic  and  then,  after  being  dehydrated  by  placing  it  suc- 
ccSwSively  in  alcohol  of  50,  70,  D5,  and  100  per  cent,  transferred  to 
xylene  or  like  fluid  and  mounted  in  balsam.  Very  satisfactory  mounts 
of  an  entire  male,  nymph,  or  larva  ma^^  be  made  by  the  above  methods. 

Section  cutting  of  ticks  is  diflicult  and  tedious,  owing  to  the  thick 
tegument.  A  method  used  by  zoologists  gives  very  good  sections  when 
one  has  the  patieiice  to  carry  it  out*  The  entire  body  is  prepared  in 
the  usual  way — killed  in  hot  water,  sublimate  solution,  or  alcohol — then 
passed  through  alcohol  (TO,  90,  and  100  per  cent)  and  xylene,  and 
embedded  in  paralhn.  Before  each  section  is  made  with  the  microtomej 
the  ex|iosecl  surfat-e  of  the  embedded  object  is  covered  w  ith  a  thin  lilm 
of  a  colorless  solution  made  from  tnastixcoUodion,  alisohite  alcohol, 
and  ether.  The  sections  are  fastened  to  the  slide  by  a  thin  tilm  of  a 
scdulionof  equal  parts  of  glycerin  and  albumen,  then  treated  in  the 
usual  way — dissolve  parathn,  stain  sections,  dehydrate,  and  mount, 

Clasi<fJicatio7i^ffy7umtjin}j^  andHterature, — Quite  recently  Prof.  L,  G, 
Neumann  has  completed  a  monographic  revision  of  the  ticks  of  the 
worhL  For  this  work  he  has  hud  not  only  almost  the  entire  collection  of 
Ixodoidea  belonging  to  this  Rureau,  but  also  specimens  from  numerous 
other  laboratories  and  collections. 

As  the  ticks  belonging  to  the  Bureau  are  still  iu  his  possession,  we 
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have  been  obliged  to  depend  very  largel}^  upon  Neumann's  papers  for 
the  analytical  keys  to  the  spi^cies  of  the  different  genera.  Some  of  the 
chanicters  selected  b}'^  him  appear  to  us,  however,  rather  diflScult  to  use. 
We  have  accepted  Neumann's  synonymy^  in  almost  ever}'  instance 
except  in  Boophihis^  since  he  has  had  at  his  disposal  not  onl}'  a  large 
number  of  specimens,  but  many  types  as  well.  Neumann's  cliussilica- 
tion  is  here  followed,  except  for  some  slight  changes.  It  seems  to  us, 
for  instance,  that  the  differences  Ixitween  the  two  chief  groups  of  ticks 
arc  sufficiently  great  to  admit  of  two  families,  rather  than  two  subfam- 
ilies. We  also  recognize  the  genus  Boojyliilusa^  and  in  this  we  distin- 
guish, with  Fuller,  at  least  three  species,  namely,  B,  annxdatm^  B. 
avstrali^^  and  B,  decoloratm. 

In  selecting  the  technical  names  the  International  Code  of  Nomen- 
clature has  been  followed.  It  must,  however,  be  remarked  that  a 
comparison  of  original  type  specimens  may  eventually  result  in  slight 
changes  in  the  nomenclature  adopted.  Most  of  our  technical  nauies 
agree  with  those  adopted  by  Neumann,  but  we  have  considered  it 
necessary  to  use  Ixodes  riclnuH  instead  of  /  reduvius^  and  to  differ  from 
Neumann  in  regard  to  Linnteus's  Acariis  lunt^rieavvs.     (See  p.  488.) 

In  connection  with  the  synonymy  brief  bibliographic  citations  have 
been  given,  but  no  effort  has  been  made  to  publish  a  complete  bibliog- 
raphy of  the  species  discussed.  The  HaiTard  short  method  of  citation 
has  })een  followed;  full  references  may  be  obtained  by  consulting  the 
bibliography  (pp.  478-488). 

THE   POSITION   OF  THE    TICKS  IN  SYSTEMATIC   ZOOLOGY. 

Ticks  are  placed  by  zoologists  in  the  Arthropoda,  a  very  extensive 
group,  or  phylum,  which  includes  all  animals  possessing  an  external 
chitinous  skeleton,  a  ventral  nen^ous  system,  dorsal  digestive  system, 
together  with  jointed  exti-emities.  The  group  Arthropoda  is  divided 
into  a  number  of  classes,  the  more  important  of  which  are — 

IIexapoda,  or  Ixsecta  (insects),  provided  with  three  pairs  of  legs. 

Myriapoda  (thousand  legs),  provided  with  numerous  pairs  of  legs. 

Arachnoidea  (spiders,  ticks,  mitc\s,  etc.),  provided  with  four  pairs 
of  legs. 

Crustacea  (crabs,  lobsters,  etc.,  in  most  cases  aquatic  arthropods), 
usually  w^th  a  pair  of  extremities  to  each  segment. 

Ticks  belong  to  the  class  Arachnoidea,  order  Acarina,  and  are  thus 

*Many  of  the  desjcriptions  of  ticka  given  by  early  authors  are  so  incomplete  that  a 
positive  Hvinjnymy  of  all  of  the  forms  is  out  of  the  quotation.  In  many  coses  it  is 
impossible  clearly  to  recognize  the  species  with  which  an  author  is  dealing,  even 
when  he  Uh*e»  for  it  the  name  of  a  very  commonly  known  form.  On  this  acconnt  it 
i-j  frequently  necessary  to  accept  in  synonymy  a  bibliographic  reference  to  a  given 
name  Rimi)ly  l/ecause  it  in  impossible  to  prove  definitely  that  the  reference  under  con- 
eideration  does  not  deal  with  some  other  species  than  the  one  indicattnl  by  its  name. 
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closely  related  to  the  mites  which  produce  scab,  mange,  and  itcJ 
Acarines  may  be  divided  into  the  following  families: 


A. — Body  klon(;ati-U). —  Vermifor77)in. 


No    trachea, 
epiuicres. 


Leg8    with 


Two  pairs  of  legs. 
Pali)i  unarmed. 
Mandibles  gtyliform. 
Four  pairs  of  legs. 
Palpi  uncinate. 
.Mandibles  styliform. 


Phytoptidae. 


>Demodicidae. 


B. — Body  compressed. — Acarina. 


No   trachea?.     Astiginata 
Legs  with  epimeres. 

Trachcc'e  opening  in  the  an 
terior  portion  of  the  body, 
atrophied  in  the  aquatic 
forms.  ProMigmala.  Legs 
with  epimcres. 

Trachtw  opening  in  the  ik>s- 

terior  portion  of  the  body, 

at  the  base  of  the  legs, 
< 

sometimes  atrophied. 
MefoittigmaUi.  Legs  with- 
out epimeres. 


fPalpi  joined    at  base,    un- 


anned.  [Sarcoptidoe. 

^landibles  chelate.  J 
Palpi  free,  unarmed;  anten-1 

niform.  >Bdellidjp. 

Mandibles  chelate.  J 

Palpi  free,  armed.  1  Marine:  Halacaridse. 

Mandibles  with  hooks,  or  | Fresh  water:  Hydrachnidi 

stvliform.  JTerrestrial:  Trombidiida? 


Palpi  free,  fusifonn,  mandi- 
bles chelate. 


h 


ribatidie. 


Palpi  free,  filif onn  or  valvate. i  , 

>Argasidje:  Ixodidse. 
Mandibles,   peeudo-chelate.J 


Palpi  free,  filiform. 
Mandibles  chelate. 


y- 


Tamasidae. 


Superfamily  Ixodoidea^  Banks,  1894. 

From  the  table  of  synonymy  given  in  the  footnote,  it  will  be  8e( 
that  there  has  been  considerable  difference  of  opinion  relative  to  tl 
systematic  rank  to  be  given  to  this  group,  the  latter  having  been  rccoj 

'Synonymy  and  Bidliography. 

1804:  Fam.  Rk'mix  (in  part)  Latreille,  1804,  pp.  46-^3.— Idem,  1829,  pp.  286-289. 
Risso,  1826,  pp.  180-184  (pars).— Oudemans,  1896,  pp.  191-197.  [See  al 
Trouessakt,  1891,  p.  290.] 

1815:  Fam.  IxodUles  Leach,  1815,  pp.  396-399.— Fuller,  1896,  p.  763. 

1837:  Fam.  Ixodea  Burmeister,  1837,  p.  579.— G rube,  1859,  p.  455. — Ger.staecki 
1860,  p.  464. 

1847:  Order  iJicmi  Kocn,  1847,  pp.  5-136.— Ft* rstenberg,  1861,  p.  208.— Canertri: 
1890,  p.  482.     [See  also  Trouersart,  1892,  p.  298.— Marx,  1892,  p.  232.] 

1855:  Fam.  Lvodida  KCchenmeister,  1855,  pp.  421-424. — Kolenati,  1857,  pp.  19-2 

1863:  Fam.  Ixodidse  Gerstaixker,  1863,  pp.  343, 344.— Conil,  1877,  pp.  28, 29.— Clai 
1880,  p.  652.— Michael,  1884,  p.  50.— Berlese,  1855,  p.  131.— Lrnwio,  18^ 
p.  612.— Riley,  1887,  \yp,  744,  745.— Marx,  1892,  p.  232.— Trouessart,  ISi 
pp.  28, 33, 37, 38, 45, 46, 47.— Neumaxn,  1892b,  pp.  94, 95-ia5.— Railliet,  181 
pp.  631,  703-718.— OsBORx,  1896,  pp.  255-262.— Morgan,  1899,  pp.  136, 141. 
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nized  by  various  authors  as  representing  a  distinct  family,  supcrfamily, 
8ulK>rder,  and  order.  To  our  minds  Banks's  proposition  of  a  super- 
family  seems  the  best,  hence  it  is  adopted  here. 

This  superfamily  may  be  divided  into  two  families — Argasidce  and 
Ixodida}. 

The  family  Argasidae  (p.  400)  is  composed  of  two  genera — Arga% 
and  OrnitJiodaros — while  the  family  Ixodidae  (p.  414)  may  be  further 
subdivided  into  the  two  subfamilies  Rhipicephalinse,  with  the  four  gen- 
era JRhl/picephalus^  Boojyhilus^  IlceynaphysalWj  and  Dermaceiitor^  and 
Ixodinas,  with  the  five  genem  Ixodes^  EscKatocepliahis^  Aponomma^ 
Amhlyomiaa^  and  Ilyalomma, 

All  of  these  groups  may  be  readily  distinguished  by  the  following 
key: 

Key  to  the  Families,  Subfamilies,  and  Genera  of  the  Super- 
family  IXODOIDEA. 

[For  genera  already  reported  on  cattle  in  the  rnite<l  States,  follow  Roman  type.] 

1.  Scutum  absent Argasidro,  2. 

Scutum  present _ Ixodidse,  3. 

Family  Akcjasid.k. 

2.  Capitulum  removed  by  at  least  its  length  from  the  antenor 

margin;  body  rounded  anteriorly,  without  a  projecting 

beak-like  prominence;  e^^es  absent Arr/as^  p.  401. 

Capitulum  hidden  under  a  projecting  boak-likc  prominence 
(hood),  so  close  to  anterior  margin  that  the  tips  of  the 
palpi  project  from  under  the  bod}'  and  are  visible  from 
above;  eyes  present  or  absent. Or/ut/todoros^  p.  407, 

Family  Ixodid.k. 

3.  Palpi  short,  subtriangular,  not  or  only  slightly  longer  than 

broad;   capitulum  short;  front  of  bod}^  emarginate  for 

insertion  of  "capitulum Rhipk'ephaUnce^  4. 

Palpi  longer  than  broad;  capitulum    long;  front  of   body 

straight  or  emarginate - .  _ Leodlnm^  7. 


Ward,  1900a,  pp.  193-205.— Idem,  19(K)K  pp.  430, 435-437.— Stiles  &  Hassall, 
1901,  p.  1.     [See  also  Trouessart,  1891,  pp.  291,  294,  301, 3a'),  308.] 

187():  Fam.  IxodUU's  Mec;nin,  1870,  p.  293.— Ide.m,  1877,  p.  86.— Idem,  1880,  pp.  117- 
13r>.— Kailliet,  1880,  i>p.  495-502.— Idem,  1893,  pp.  703-718.— Xeu.mann, 
18S8,  pp.  82,  87-96,  219-221.— Idem,  1892a,  pp.  90,91,92-101,  221-223.— Idem, 
1896,  i)p.  1-44.— Idem,  1897,  pp.  324-420.— I de.m,  1899,  pp.  107-294.— Blanch- 
AHi),  1890,  pp.  322-339. 

187():   Fani.  Ixodn  Wac.ner,  1876,  p.  129. 

1892:  Order  Mdastigmata  Canestrini,  1892,  i)p.  580-582,587.  Probably  earlier.  [See 
alsoTiiorcssART,  1892,  i>.  28.] 

1892:  Subo-ler  ()nwr}ury(ea  Marx,  1892,  pp.  2:3,V236.— :Mor«an,  1899,  p.  136. 

1894:  Suixjrfain.  Icodoidea  Bank8,  1894,  p.  209.— Salmon  &  Stilks,  1901,  pp.  383-488. 


SEVENTEENTH    ANNUAL   REPORT.  385 

Subfamily  RHiPKEniALiN^. 

4.  Dorsal   surface  of   capitulum  hexagonal,   the  sides  being 

drawn  out  laterally  into  a  sharp  point;  anal  plates  present 

on  male;  eyes  present _ 5. 

Dorsal  surface  of  capitulum  rectangular,  sides  straight; 
male  without  anal  plates;  eyes  present  or  absent  (^l??<?pZi 
Canestrini,  1890,  p.  491) 6. 

5.  Second  and  third  palpal  article  straights  not  dramn  out  lat- 

erally into  sluirp  points;  stigmata  covmia-shaped 

RhipicephalxLS^  p.  415. 
Second  and  third  palpal  articles  drawn  out  laterally  into 

sharp  i)oints;  stigmata  nearly  round BoophUns^  p.  419. 

6.  Cox(B  I  not  hldentate;  caxw  IV of  normal  size;  eyes  absent  . 

Ilceniaphysalis^  p.  456. 
Coxa?  I  bidentate  in  both  sexes;  coxa3  IV  much  larger  than 

I  to  III;  eyes  present Dermdcentor^  p.  447. 

Subfamily  Ixodinje. 

7.  Anal  groove  surrounds  anus  anteriorly  and  opens  poster- 

iorly; eyes  absent _ .    8. 

Anal  groove  surrounds   anus  posteriorly  and   opens   an- 

teriorl}' . 9. 

8.  Palpi  valvate  on  median  surface,  in  both  sexes Ixodes^  p.  459. 

Palpi  claviform^  not  valvate  in  male;  legs  very  hmg 

Escfiatocephal'us^  p.  468. 

9.  Eyes  absent;  anal  plates  absent Aponommxi^  p.  469. 

Ej'Cs  present-   10. 

10.  Anal  plates  absent -    Amhlyomma^  p.  470. 

Anal  plates  present  on  male^ ...    Hyalomnia^  p.  477. 

TICKS  OF  THE  UNITED  STATES  THUS  FAB  BEPOBTED  FOB  CATTI4E. 

Thus  far  the  following  eight  species  of  ticks  have  been  reported  for 
cattle  in  this  countiy,  and  it  is  these  forms  in  particular  which  stock 
inspectors  should  hold  in  mind: 

Arga^  minmtus^  the  Southern  (thicken  tick,  has  l)een  reported  from 
cattle  but  once.     (See  p.  402.) 

Ornithodoros  Megninl^  the  ear  tick,  is  more  or  less  common,  especi- 
ally in  the  Southwest.     (See  p.  408.) 

Boophilm  annid^itm^  the  North  American  Texas  fever  tick,  is  very 
common  below  the  Texas  fever  line.     (See  p.  420.) 

Dermaeenti^r  rdlcnhitus^  the  net  tick,  is  reported  for  California, 
Texas,  New  Mexico,  and  Indian  Territory;  it  probably  has  a  much 
more  extensive  distri})ution.     (See  p.  448.) 

Derinacentor  elcrtu^^^  the  American  dog  tick,  has  a  very  wide  range 
on  this  continent,  being  found  both  North  and  South.     (See  p.  455.) 
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Lrodm  rirmm^  the?  ra.Ht4ir-Wriiii  tick,  \h  cotiimoii  in  iiiuriy  States  o\ 
the  rnion.     (Se**  p,  -^U,) 

Lnnhx  lu'j^iujonm^  a  European  dog  tick,  in  found  jmrtieularly  c^iist  ui 
the  liot'ky  Mountains,     (Sir  p.  4^7.) 

Ai/tUf/^fmrtiti  itttHTintnntti,  the  Loije  Star  tick,  Iiiih  a  very  widt^  dis-| 
trihution  on  the  Aiuerieau  rutitirjiMit*  and  is  uni'  of  the  nio^t  eiUHilyl 
recognized  species  found  on  i-attle.     (See  p.  474.) 

Several  other  .supposed  distiiH't  species  have   In'on    rnentioned   by 
various  Aniericnn  authors  an  infesting  cattle  in  the  rnited  State!*,  but! 
it  is  probabh'  that  all  of  thcni  are  identical  with  one  or  another  of  thai 
above-nanieti    fonus.     TIiils,  AffMt/omma    ntifjntiH'iatutn   is  jdentieulj 
with  A.  (imertninurn;   f}fHfjt/t!/tw /n/r^j*  i^  identical  with  li*  aimuIutfiHn 
Dentt4t4}entor  fwrhh-utitlis  is  identi^'al  with    f),  rffirtt/ifft/^;  and  l^nhi 
saijmliiris  ^=^  (i),     (We  have  not  yet  }>een  aide  to  recognize  this  last 
Hpeeies.) 

In  the  keys  to  the  various  ticks  whiidi  are  published  in  this  ]Mi>or,^ 
the  i'uttle  ticks  of  the   Ignited  St4it4's  have  been   e<mij>ared   with  Ixo-- 
doidea  found  on  other  an imals  and  also  i n  othe r  count rics.     The  follow^ 
ing  artiticial  key  to  the  above-nientioned  eight  sp?cies  w;in  be  found] 
somewhat  easier  to  folhnv  uittil  the  inspector  iK^comes  acquainted  witl 
the  most  conmion  foniis: 

Aktificiai>  Key  to  Eiopit  TrcKs  reported  from   Cattle  in  thi 

United  States. 

fFor  \he  TexaK  fever  tick,  follow  Hi>iimii  type,] 

1,  Scutimi  present 

SrufffW  ttfmtiif 5^ 

!^.  Scutum  uniformly  dark,  or  nearly  ho 

Scutum  jHtrtlaUtj  white  trr  yelhrw .  ,  \^ 

3.  Palpi  less  than  half  as  long  as  the  capituhmi  is  broatl- 

lioitphiluH  annulat'^fft^  p.  42t>J 
Palpi  fis  hmg  as  the  (Ytjjiiu/tnn  ij*  hroad^  or  even  longer 

Lcrnhn  ricinus^  p,  4tJ2,  and  L  hf*xagut*ii*^^  p.  467.1 

4.  *1  Hifujle  hrifjht  sjKjt  at  p(mttTior  angle  of  /tin  alt  acutum 

AnMijomma  amerunnum^  p.  474 J 

117/ /V,  *  rt,  nd^  to  atiterit/r  jmrtion  of  J)  malt  acutum 

DermaLumtor  electim^  p,  465,  anti  D%  reticidatiiJt^  p. 

5.  FuHud  Itt.  thii  mr;  hnif/  wdin-nhfi/Hfti _._.. ... 

Oniithodon^H  MrtintnK  \\.  408.1 
Body  amd;  Uy^unumt  with  radmU<  lines  of  dots 

Argus  udihlatm^  p»  402, J 

It  is  needless  to  stat^  fhat  this  key  is  given  only  as  an  additional  aid^ 
in  the  w^ay  of  a  *'  ready  reference,"  to  htdp  inspectors  to  !>et*onie  morej 
fiuuiiiar  with  the  specic«.     If  a  deti^rmination  Is  made  by  meunn  u( 


Fro.  43.     DORSAL  VIEW  OF  REPLETE  FEMALE  BOOPHILUS  ANNULATUS. 
GREATLY   ENLARGED.     ORIOiNAL 


FlQ.  44.     VENTRAL  VIEW  OF  SAME* 


Dorsal  view  of  male  boophilus  annulatus  of  the  United  Stati 

QREATLV  enlarged.     ORIGINAL, 

FlO.  4e.     VENTHAL  VIEW  OF  WALE  BOOPHILUS  ANMULATU8  OF  THE  UwrTED  STATES.     QREATLV 
ENUAROED.    ORIOINAL.     THE  SPmES  OK  COX*    I  ARE  UNUSUALLY  LAROC, 


I'LATK  LXXVl. 

Fi<;.  45. — Dorsal  view  <»f  mule  JitM)phUm  anrmlaiuit  of  the  TTnite<l  States.     Greatly 
enlarge<l.     Original. 

Fui.  4t). — Ventral  view  of  male  Boophihis  armnkUw*  of  the  United  States.     Greatly 
enlarged.     Original.     The  spines  on  coxaj  I  an.^  unusually  lai^. 
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this  artificial  tiihlc,  it  should,  of  course,  be  verified  oy  means  of  the 
illustmtions,  the  more  detailed  keys,  or  the  descriptions. 

It  may  here  be  mentioned  that  the  common  sheep  tick  was  formerly 
supposed  to  be  closely  related  to  the  cattle  ticks  and  dog  ticks,  and  in 
the  writings  of  pre-Linna?an  authors  the  terms  lice,  ticks,  lieduvim^ 
and  lilehim  cover  much  more  than  they  do  to-day.  Even  Linnieus  as 
late  as  17G1  mentions  the  sheep  tick  {MelopJutgus  avinv^)  as  an  acarine 
{AcaruH  reduvim).  Gradually,  however,  by  the  process  of  elimina- 
tion, the  sheep  tick  has  been  placted  where  it  belongs — in  the  insects — 
but  it  has  still  retained  its  old  vernacular  name  which  it  has  had  for 
several  centuries. 

THE  GENERAL  STBXJCTXTRE  OF  TICKS. 

In  order  properly  to  determine  a  tick  it  is  necessary  to  become 
acquainted  with  the  genei-al  anatomical  parts,  particularly  with  the 
external  anatomy,  and  to  understand  the  technical 
terms  used.  Unfortunately  there  is  considerable  con- 
fusion in  regard  to  the  terminology  as  adopted  by 
various  authors.  This  is  largely  due  to  attempts  to 
homologize  the  various  structures  of  the  tick  with 
corresponding  structures  of  the  insects.  The  termi- 
nology used  in  this  paper  may  be  seen  from  figs.  43 
to  08. 

The  ticks  are  air-breathing  arachnoids,  which  are  ^o-47.— Doreaiviewof 

,  ,  nymph  of  Boophdus 

always  large  enough  to  be  seen  with  the  naked  eye;     annuUituH  of  North 
young  specimens  just  born  are  very  small,  but  still     i^'^^'^^'oririn^ai*^" 
visible  without  the  aid  of  a  microscope;  fully  replete 
forms  may  be  over  half  an  inch  in  length.     Several  different  forms  are 
recognized  in  each  species,  as  given  ])elow: 

Adult  or  replete  females  (figs.  43,  44),  which  have  eight  legs. 
^    Adult  nudes  (figs.  45,  46),  also  with  eight  legs,  usually  somewhat 
smaller  and  flatter  than  the  females. 

Nymplis  (fig.  47),  which  are  half -grown  eight- legged  females. 

Larrw  (figs.  48,  49),  which  are  six-legged  and  without  sexual  orifice. 

fi^gs  (fig.  50),  which  have  a  rather  hard,  leathery  shell. 

Young  specimens  and  males  are  rather  flat;  females  become  rounded 
and  plump  with  increasing  age. 

Upon  even  a  superficial  examination  it  will  be  noticed  that  ticks  are 
composed  of  two  more  or  less  distinct  portions  united  by  an  articula- 
tion. These  parti^  are  known  as  the  capitulum^  or  liead^  and  the  hody. 
By  using  these  terms  in  this  manner  we  do  not  intend  to  imply  that 
all  of  the  parts  of  the  head  of  the  insects  are  contained  in  the  capitulum. 

I.  Capitulum,  or  head. — The  capitulum  (figs.  52-54),  also  known 
as  the  head  or  the  rostrum,  is  the  small  anterior  structure  with  the 
mouth  pails;  it  is  attached  to  the  anterior  extremity  (figs.  45,  46)  in 
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Two  Female  Ticks  i  hvalomma  cgvptiumi  ovipositing.    Natural  Size. 
(PhotugrujiU  ljy  J.  E,  Euier>.) 


d 
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Ykk  rio.— f;KK  "t 

ilfMrphilHM  iinuH* 
*  »rtg1nal. 


5111*')  of  the  Ytudy  (titf.  54)  iiitd  s('uturiK  Viewo<i  from  ii]H)V<\  it  usii- 
iilly  pri'M'nts  a  sfjuuro  to  rloriufutt'  surfat^p,  tbo  poHti^nj-lnterHl  corniTs 
B  (lig«  54//.  /.)  of  whirli  aiv  ofk-ii  sharply  pointcHl  and 
.^phiL*-likt*.  Tilt*  outlint'  varies  in  ciitt'orerit  spf^eies  tuul 
geneni.  In  .some  rasrs  it,  presenls  a  slinrj)  lateral  }>n>- 
jeetion.  In  tfie  fi'mali*.s  two  jmriiHi'  are^iH  (areje  purosLts 
fovse  porosie)  an*  fnimd  on  the  uptKM"  siirfaee  (fitjf.  <iO), 
Thene  struetures  Ijave  tliU'ererit  outlines  in  ili  tie  rent 
kinck  of  ticks,  ari<i  are  Oi-easionally  mistaken  for  eyes. 
Anteriorly  tli(*})a>e  hears  thi*  m<mHi  ]>arts  (liu.  r*4)  or  oml 
i4>l>*'m[a*^t^s  kiH>\vn  as  the  Itfjp*Mltnni\  fttffttillhh.H^  utmifitlm- 

i^J)  The  /t  y  p  o^f  o  m  e 
(ton^aie,  laljium^  or  rad- 
ula)  (tier,  :A)  lies  ventrally 
underneath  the  inundililes,  and  is  host  Keen  on  ventml  view.  It  is  an 
elon^nite  dart  or  spatulate  striietnre,  whii*h  is  eomposed  of  two  lateml 
HVmmetrieal  halvi*s  (litj^s.  53, 
♦55),  Its  ventml  siirfaee  is 
armed  with  nunjerous  miimto 
teeth,  called  ^ImfH-if^i^  their 
points  f)ein^  <lireeted  toward 
the  Imdy,  As  a  ride  there  are 
mimerous  denticles  at  the  tip, 
whicli  an^  rud  arranged  in  dis- 
tinctly re«:idar  rows.  A  short 
distance  from  the  tip  the  den- 
ticles becQiiie  1  artier  and  are 
arnmjjfed  in  quite  regular  lon- 
gitudinal rows-  In  most  spe- 
cies these  rows  are  so  placed 
that  the  corresponding  denti- 
cles of  each  row  form  a  moi*e  or  le."^8  regular  transverse  row.  The 
numtier  of  longitudinal  rows  varies  in  different  speeies,  and  fi»nns  an 


Flo,  fi2.— Dunuil  vk*w  ot  I'lipltuliiin,  or  h«i<I.  fjf  malt"  lifxtpftiftut 
nnnnkUwi  of  North  Aiiii*rip<i,    (Ireatly  eiUjuKed.    aHginuK 


Flo.  fiii— Vc'iitrul  vitiw  uf  <'ii[4lu)ui!n  uf  iiittlu  iitufphUvm 
mmutntn*.    U  relit  ly  enliirge<l,    Oiigiuul. 
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impbi'tant  character  for  classifyiug  ticks.  Thus,  in  the  Texas  fever 
tick  {Boophiliis  annul<itus)j  found  in  the  United  States,  and  in  the  cor- 
responding tick  {B.  aiuftralu)  found  in  Cuba,  Porto  Rico,  certa'n  part8 
of  South  America,  India,  and  Australia,  there  are  eight  rows — four 


■^/- 


1.^..^;^ 


Fio.  61.— Outline  drawing  of  dorsal  and  ventral  views  of  one-half  of  capitalam  of  male  Boophftun 
nnnulaius.  Note  the  following  ]>artfl:  Base  with  p.  /.,  posterior  lateral  projection;  palpi,  1,  f,  5.  U, 
lirHt.Heoond,  third,  and  fourth  palpal  articles;  digit  of  mandibles;  sheath  of  mandiblen;  four  rows 
of  denticles  on  hypostome.  The  neck  and  front  part  of  the  body  are  also  shown ;  scutum,  with  a.  I., 
antero-lateral  projections.  an<l  «.  w.,  antero-median  projections;  c,  anterior  projection  of  coxa  I. 
(Jreatly  enlarged.    Original. 

rows  on  earh  half.  In  Boophilics  (hcolorahm^  of  South  Africa,  there 
are  six  rows — three  rows  on  each  half.  Now  and  then  a  tick  is  met 
with  which  vari(>is  slightly  from  the  general  rule,  thus  resulting  in  some 
difficulty  in  determination.  .  Quite  recently,  in  a  sending  of  ticks  from 

Cuba,  all  the  males  corresponded  with  the 
males  of  B,  amtralk^  but  one  individual  pre- 
sented six  rows  of  denticles  instead  of  eight. 
(8)  The  mandihle^  (chelicerw,  or  jaws)  are 
two  in  num})er,  representing  a  pair  of  elon- 
gate structures  (tig.  56),  one  of  which  is 
situated  on  each  side  of  the  median  line,  }>oth 
lying  dorsal  (tigs.  58-55)  of  the  hypostome. 
They  may  be  seen  either  in  dorsal  or  in 
ventral  view  of  the  capitulum,  and  occasion- 
ally appear  as  if  they  were  a  part  of  the 
hypostome,  thus  heading  to  confusion.  A  slight  pressure,  however, 
usually  s(»pai-}ites  them  more  distinctly  from  the  hypostome.  The 
pnuiiiiul  /if// for  third  is  swollen  to  contain  the  muscular  insertions. 
Th(»  (lisfal  hdlfov  tinp-thinh  is  tlat  and  narrow  and  terminated  anteri- 


-Tranavcrj**?  section 
through  the  mouth  parts  of //ya- 
Unnma  :n/t/ptiuin:  p,  pulpl;  m, 
mandihlos:  /i,  hypoHtome  with 
dentich'f*.  After  Ncumunn, 
IWrJii,  p.  'Xi,  fiK.  M. 
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orly  by  a  di<jit^  which  is  recurved  at  its  anterior  free  extremity  in  a 
dorsal  hook.  This  digit  bears  either  two  or  three  processes?,  known  as 
the  a^ophyne^^  which  are  unequal  in  size — the  intei^nal  or  lesser  apophy- 
sis, the  external  (awiiy  from  the  median  line)  or 
greater  apophysis,  and  the  middle  apophysis — 
situated  between  the  internal  and  the  external. 
Each  apophysis  bears  one  or  more  thorn-like 
or  hook-like  teeth,  more  or  less  recurved  to- 
ward the  base  of  the  capitulum.  Some  authors 
attach  consideni])le  importance  to  the  number 
and  arrangement  of  these  teeth  in  classifying 
ticks.  Our  own  experience  has  been  that  the 
teeth  of  the  external  apophysis  are  subject  to 
variation  among  the  individuals  of  given  spe- 
cie's, hence  not  reliable  as  systematic  charac- 
ters; while  the  teeth  of  the  internal  apophysis 

are  usually  so  diffi- 
cult to  recognize  with 
certainty  that,  what- 
ever may  be  their 
systematic  value,  we 
are  disposed  to  seleet 
other  charactei*s. 

(4)  The  imtndihu- 
lar  sJunth  (figs.  54, 
65)  lies  dorsal  of  the 
mandibles,  and  often 
appears  as  though  it 
were  a  direct  prolon- 
gation of  the  Imse  of 

the  capitulum.   The  sides  are  curved  ventrally 
at  the  sides  of  the  mandibles.     The  anterior 
extremity  is  notched  in  the  median  line,  and 
a  distinct  line  (fig.  52)  can  often  be  tniced 
from  this  point  to  the  base  of  the  capitulum, 
while  a  slight  pressure  not  infrequently  re- 
sults in  separating  the  structure  into  two  dis- 
tinct halves  corresponding  to  the  mandibles. 
Examination  under  a  microscope  often  re- 
veals numerous  fine  structures  on  the  exposed 
surface,  giving  to  it  the  appearance  of  a  file. 
As  stated  a])ove,  the  hypostome,  mandibles,  and  mandibular  sheaths, 
taken  together,  represent  the  haustellum  (sometimes  called  the  beak). 
These  are  the  structures  which  arc  inserted  into  the  skin  of  the  animal 
(fig.  54)  upon  which  the  ticks  are  imrasitic.     The  armngemcnt  of  the 


Fio.  56.— Dorsal  view  of  mandi- 
ble of  Argas  minUUus,  show- 
ing the  base  b,  stem  s,  digit  d, 
external  c,  internal  i,  and  me- 
dian m  apophyses.  Greatly 
enlarged.    Original. 


Fig.  67.— Ventral  view  of  same. 
Original. 
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Fio.  58.— Di^t  of 
inaudible  of 
sainc.  After 
Ni'iiimiiin.  IHOG, 
p.  10,  fijs'.  9. 


denticles  and  teeth,  with  points  directed  towaixl  the  tick's  lK)dy, 
enables  the  paiusites  to  hold 
so  firmly  to  their  victim  that 
it  frecjuently  happens  that 
the  capitulum  is  torn  from 
the  body  of  the  tick  and  left 
in  the  skin  of  the  host  when 
an  attempt  is  made  to  re- 
move the  pai-asites  by  force. 
(5)  The  j)alj/i{fig8.  62-55) 
are  inserted  on  the  Iwise  of 
the  capitulum,  in  some  cases 
rather  dorsally,  in  others  rather  ventrally, 
one  on  each  side  of  the  haustellum.  Each 
p(ilj>nH  is  composed  of  four  arlMes  joined 
together  in  a  row  ))y  artfcnlatlw}^  (fig.  59). 
These  articles  are  cnlled:  Flrnt^  or  Jnmil^ 
article  (nearest  the  base  of  the  capitulum); 
Heamd^  or  anteperndtlmttte^  article;  third^ 
or  jh'tndt! mate ^  article;  awA^  fourth^  or  apical^  article.    They  are  more 

or  less  excavate  on  their 
median  or  internal  side  (the 
side  toward  the  mandibles 
and  hypostome),  so  that  they 
Tonn  a  more  or  less  distinct 
sheath  to  these  struct un*s. 
Their  ventral^  dornal^  lateral 
(or  crtrrnal)^  and  median 
(inner)  aspects  vary  in  ap- 
pearance in  different  ticks. 


Fig.  &9.— IiOii«ritudinaI  section 
through  a  iMilpus  of  Boophilus  nn- 
nulatun.  The  articles  are  black, 
the  articulations  dotted.  Note  the 
pore  ip)  which  pierces  the  entire 
ciitlcle.    Original. 


Fhj.  CO.— Scutum  und  wMitrllum  of  female  lUntphiUin  an- 
nuUttnn,  xliowiug  mouth  |»i»rts,  iM>n>se  un-a-s  {}».  «.),  un<l 
«-.vt's(»j.    (irratly  muKnilUd.    UriKinul 


Fiu.  61.— Dorso-Hubmedian  porutie  plate 
of  Ikrmaccntor  rtticulcUus,  GrcaUy 
magnitled.    OrlginaL 


The  pjilpi  are  provided  with  ///z//'^,  l/rtHtlen^  edgtn^  antjlen^  and  apinea^ 
which  varv  in  (liff(»rent  ticks. 
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Tlip  form  of  tlio  puljii  is  ni*  important  i^hanictor  in  €l;iswifying  ticks 
ill  thrir  iv.spt'ctivi'  *ft>nrnu 


4 


1^ 


/ 


Flo.  fi2.— Outline  ventril  view  of  ieaIo  noophilu^  to  «how  ^tnictarwi  twerl  In  cluadflciitlrm:  ntitw: 
olypi?1  or  mini  sbieldH:  tf,  p.,  KftiiUil  fKire;  lugv  I  t(j  TV;  ihe  niinit^  of  the  artlt^lett  are  writU'ti  im  the 
IcrII.    Oreutly  enUnrpt'd.    OrJjtrmal. 

IL  Body.— The  body  (%s.  42^0)  varies  greatly  in  form,  being  dif- 
^_  ,  ferent  in  color,  outline, 

'"  '-■  imd  Htrueture,   not  only 

in   the   different    generu 

imd  species,  Init  also  in 

the  two  sexes  of  the  same 

species  and  in  the  differ- 
ent stages  of  1  lie  same  sex. 

This  extreme  variety  of 

appeiininee  ha.s  led  some 

fjhservers  to  dest*rihe  the 
different  ntenil>ersof  one  and  the  same  spe- 
cies as  rejjresentati\'es  of  different  species, 
and  iiceounts  to  a  great  extent  for  the  con- 
fusion in  the  cIassiti<'ation.  An  individnal 
specimen,  if  alive,  will  even  (*haiige  color  while  it  is  being  studied 


Fmi.  fl3,— AttUB  oi  MfMh 
pftU  iifi  mm  utufuM. 
<Jr  cully  enliirgeii. 
nriiriiiiil. 


FfG,  M.— St!sfTn€*n  of  femnle  Bocphi- 
I  Kit  atnitiiutun.  Oruitlly  enlarged. 
OriySnal. 
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Spocios  based  uiwn  color  alone  must,  therefore,  usually  be  viewed  as 

probably  invalid. 

On  the  body  may  be  recognized  dornal  surf  ace  ^  ventral  Hurface.,  sides^ 

or  lateral  /Narr/Z/is.  and  anterior  and  pomttTf/zr  margin^^  all  of  which 

possess  structures  which  are  of  system- 
atic imix)rtance. 

A.  Dorsal  STRUCTURES. — On  the  dorsal 
surf a(*e  are  found:  ySbt^^ww. (dorsal  shield), 
iry^.v,  dorHO'Snhmedkin  porme  plate«^  jxm- 
tent-ma rg hud  feHtoonn  and  nhieldii^  fur- 
rows^  pita,  pttnctMtmis^  and  hairs, 

(1)  The  scutum^  or  dorsal  shield  (also 
called  thoracic  shi(4d,  dorsal  plate,  occa- 
sionally erroneously  called  the  head), 
chai'acteristic  for  the  family  IxodidaB,  but 
not  found  in  the  family  Argasidse,  is  a 
hard  leather-like  plate  on  the  back.  In 
the  male  (fig.  48)  it  usually  covers  the 
entire  or  almost  the  entire  dorsal  surface; 
in  nymphs  (fig.  47),  it  covers  the  anterior 
I)ortion;  and,  on  acc*ount  of  its  size  in 
proportion  to  the  size  of  the  body, 
nymphs  are  occasionally  mistaken  for 
males.  Tn  the  adult  female  (fig.  43),  it  is 
proportionately  much  smaller  and  con- 
fined to  the  anterior  end  of  the  IkxIv. 
Usually  it  is  more  or  less  distinctly  di- 
vided ])y  two  longitudinal  em^ical  gnxyiHs^ 
which  are  of  some  systematic  importance. 
Its  anterior  iK>rtion  may  be  more  or  less 
distinctly  emarginate  to  receive  the  Inise 
of  the  capitulum,  in  which  case  one  or 
two  pairs  of  antero-terminal  prolonga- 
tions (fig.  00)  of  the  scutum  are  present. 
The  scutum  may  ))ear  coarse  or  fine  pores 
(punctations)  with  or  without  hairs;  it 
may  In?  quite*  luiifonn  in  color,  or  may  l>e 

^,     ..    ^     ^   ,    ,  .    ,  ^     more  or  less  hii'hlv  colored  l)v  the  pres- 

FHi.  fix— Li'j:  I  of  splnosi*  nymph  of  Or-  .  '  ?    . 

mthi^iurot  MrijuiuL  (^Jmitiy  tniarpe<i.  (»nre  of  a  ruHt  of  metallic  lustijr,  giving 
^*"*^"*'''-  lise  to  various  designs.     The  latter  are 

subject  to  great  variatic^n,  ev(»n  among  dilferent  members  of  the  same 
si)ecies,  and  while  they  are  often  useful  in  aiding  in  the  recognition  of 
a  spiH'ies,  th(\v  ran  not  be  admitted  as  of  prime  specific  value.  Under 
no  circumstance,  so  far  as  can  be  sei*n  at  present,  should  these  color 
designs  alone  be  taken  as  basis  for  estal)lishing  new  species. 
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(2)  Eyes  (fig.  60)  arc  not  present  in  all  forms.  When  present  they 
are  visible  as  small,  smooth,  more  or  less  semiglobular  structures,  one 
on  eac*h  lateral  margin  of  the  dorsal  shield  in  the  case  of  Ixodidie;  or 
punctiform  structures  on  the  supracoxal  fold  near  coxro  I,  in  the 
Argasidse. 

(3)  The  dorsO'Subm^edkm  pm^ose pl<ttes  (fig.  61). — It  is  not  yet  deter- 
mined how  generally  these  are  found  in  different  foniis,  but  we  have 
observed  them  in  the  genei'a  Deniiamntor^  RhijHcejtJialns^^  BoopMhis^^ 
and  Hyalomma}  They  are  small  circular  or  oval  chitinous  struc- 
tures situated  one  on  each  side  of  the  median  line  near  the  planes  of 
legs  III  and  IV.  Examined  under  a  high  power,  they  are  seen  to  be 
composed  nuich  like  the  stigmata  of  a  ring  which  incloses  a  nmnber 
of  wart-like  elevations,  each  of  which  bears  on  its  summit  an  elongate 
pore.  The  function  of  these  structures  is 
not  determined.    They  occur  in  both  sexes. 

(4)  The  post ero- marginal  festoons  (tig. 
169)  are  not  present  in  all  forms.  When 
present,  eleven  maj'  usually  be  more  or  less 
distinctly  recognized. 

(5)  The  dorsal  furroi^s  (fig.  43)  run  lon- 
ffitudinallv  and  are  due  to  the  insertion  and    _ 

"  •  "         <.      I         1  ^^-  66.— Tarsus  I  of    Ornithodoron 

contraction   of    the    dorso- ventral    muscles.  .Vr^w/ni  with  sense  orgnn.  Greatly 

They  are  not  always  distinct,  changing  with       eniargred.  original, 
the  r(»pletion  of  the  tick  and  with  the  muscular  conti'actions.     They 
are  described  in  great  detail  by  some  authors,  who  apparently  attach 
considerable  importance  to  their  arrangement. 

(6)  Pits,  pa  natations^  hairs^  spines, — If  a  microtome  section  is  made 
through  the  cuticle  of  the  tick,  it  will  ]>e  seen  that  the  tegument  is 
pierced  by  numerous  pores,  at  the  base  of  which  are  situated  large, 
peculiar  gland  cells,  and  from  which  issue  hairs.  On  a  surface  view 
these  pores  are  seen  as  circular  l)odies  of  various  sizes,  and  the  hairs 
or  spines  may  be  easily  distinguished  by  means  of  a  good  hand  lens. 

B.  Ventiial  structukks. — On  the  ventral  surface  are  found:  Gen- 
ital pore,  anas  with  anal  ralve,,  anal  sh! elds ^  ventral  shields^  sti<jniata^ 
furrows^  or  [jroores^  le(js^  pits^  punctations^  and  luurs, 

(1)  The  (jenital  pore  (fig.  62)  is  situated  in  the  ventro-median  line. 
It  is  a  transverse  slit,  more  or  less  anterior,  between  the  bases  (coxa?) 
of  the  first  three  pairs  of  legs.     It  is  not  present  in  the  hexapod  larvie. 

(2)  The  anm  (fig.  62),  surrounded  by  a  chitinous  anal  valve,  is  in  the 
ventro-median  line,  posterior  of  the  last  pair  of  legs. 


^  Dermacenftrr  rcficiilatux;  I),  varicgatm^;  D.  eleclw^;  and  I),  niku^. 
"^  Hhipiccphnhm  HniujxtlnruH;  K.  hnrsn. 
'  Boophibis  (iDuiddhift;  B.  auatralis, 
*Jfifahinma  ,r(;y})tinm. 


396 


BUREAU  OF  ANIMAL  INDUBTKY. 


(3)  Tlio  (inaf  hIuMh^  or  jdattfji  (clypei),  (fig.  02)  are  present  only  in 

the  male  of  certain  genera.  They  are 
elongate  in  form,  four  in  nmnber,  and 
are  lateral  of  the  anus.  CVitain  forms 
{Ix(kUh)  also  have  other  rrufrnl  Hh/MM. 

(4)  The  stigmata  (stigmal  plates,  or 
ptu'itremes)  are  two  in  numlx»r  (fig.  62), 
lateral  or  slightly  ventral,  one  on  each 
side  of  the  Inxly.  In  the  Argasidte 
they  are  between  the  III  and  IV  pairs 
of  legs;  in  the  octopod  stages  of  the 
Ixodida;  they  are  l>ack  of  the  IV  pair 
of  legs.  It  is  usually  stated  that  th(\v 
are  not  present  in  the  hexapod  sfaige, 
but  in  certain  forms  (as  in  JifM/p/t/lm 
a?i7iulatiis)  they  are  present  (fig.  (>2), 
l)eing  situated  ])etween  coxa^  II  and 
III.  We  have  frequently  found  larval 
ticks  which  presented  three  pairs  of 
stigma-like  structures:  One  pair  ]>e- 
tween  coxa?  I  and  II;  a  second  pair 
between  coxa»  II  and  111;  and  a  third 
pair,  which  appeal's  to  be  either  double 
or  to  be  close  to  an  unusually  promi- 
nent chitinous  ring,  posterior  to  coxte 
III. 

The  stigmal  i)lates  vary  in  form  and 
structure  in  the  different  s|3iM*ies  and 
are  important  systematic  charactei-s. 
We  may  recognize  the  entire  struc- 
ture jts  the  stlgiiHtl  pUiti\  or  ixM'itreme, 
with  a  stignutl  surfacr^  with  an  oi)en- 
ing  known  as  the  stlgimtl  djh^tnre^  or 
Hprracic, 

(5)  FiirrowH  and  (jnHtvei<, — Various 
furrows  or  grooves  (fig.  t>2)  may  be  ivc- 
ognized  on  the  ventral  surface.  The 
most  im{K)rtiint  of  these  are  a  pair  of 
(jinltal  t)ir/'(nrH  and  the  anal  fur rmr. 
The  former  extend,  one  on  each  side  of 
the  median  line,  from  the  region  of  the 
genital  pore  ])ackward,  diverging  Imck 
of  coxie  IV,  and  ending  near  the  pos- 
tero-latenil  margins. 

(i\)  yV/^f,  jxf/\'M^  punctatii/na^  halrs^ 
(See  p.  81*5,  uiid(»r  ''Dorsal  structures.'') 


Fkj,  f>7.— TurHtis  II  of  splnost*  nymph 
of  OrnithiHlorott  }fnjniiii.  (ireatlv  oii- 
lanrtHl.    Original. 


Ufif/ .» 


Sl>t/HX, 
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(7)  Caudal  appen<la(ft\ — In  some  species,  as  in  liiH^philu^  aimtralls 
(fijr.  62),  a  distinct  chitinous  caudal  prolongation  is  present. 

(S)  Legn, — The  legs  (fig.  (JS)  are  eight  in  number  in  the  nymphs  and 
the  adult  males  and  females  (octopod  forms),  and  six  in  the  larvro 
(hexapod  form).  They  are  arranged  in  ^mirs,  which  arc  numbered  I 
to  IV.  They  arc  composed  of  six  articled  united  by  articulations.  By 
the  formation  ot  jpseudv-artlculatlons  the  third  article  {femur)  and  the 
sixth  article  {tarau^)  may  divide  into  dou})le  articles,  thus  giving  eight 
to  the  entire  leg.  The  various  articles  are  named  as  follows,  beginning 
at  the  end  near  the  body : 

1^1  rst  articUi^  or  a),va^  which  lies  flat  on  the  bcnly  and  is  not  movable; 
in  some  forms  it  develops  into  large  plaques,  or  shields.     It  may  bo 


Fig.  68.— Tarsus  I,  clawH  and  pulvillum  of  Boophilua  annHl(Uii«.    Greatly  enlarged.    Original. 

provided  with  more  or  less  prominent  sjnir^^  or  teeth  (fig.  62),  in  which 
ca.se  it  is  often  spoken  of  as  d^ntate^  hideiitat<'^  et(\ 

Second  article^  or  trochanter^  a  short  article,  m^y  \x^  broader  than 
long. 

Third  artidi}^  ov  femur^  an  elongate  article,  which  by  the  formation 
of  a  pseudo-articulation  (at  its  proximal  end,  nearest  the  trochanter), 
may  present  a  double  article. 

Fourth  artwle^  or  tihia^  elongate. 

Fifth  article^  or  protarsus^  elongate. 

Sixth  artit'le^  or  tarsus^  which  may  form  a  pseudo-articulation  at  its 
proximal  or  at  its  distal  end;  it  is  the  article  the  furthest  removed 
from  the  body  and  bears  at  its  distal  extremity  a  stalk  with  two 
claws,  which  in  the  family  Ixodidic  bear  on  thciir  ventml  surface  an 
umbrella-like  or  disk-like  membranous  expansion  known  as  the 
jndvilluni. 

The  tarsi  of  the  first  pair  of  legs  are  also  provided  ne^ir  their  distal 
extremity  with  a  (*upuliform  sense  organ,  //al/er\s  organ ^  which  is 
supposed  to  ])e  an  organ  of  hearing  (fig.  ^)S), 

The  corresponding  articles  of  the  different  pairs  of  l(»gs  are  luun- 
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be  rod  the  same  a«  the  legs,  coxee  I  to  IV,  tarsi  I  to  IV,  etc*.,  Uieanin^ 

the  coxiB  or  tarsi  of  the  first,  second,  third,  or  fourth  pair  of  legs, 

respectively.  

THE  LIFE  HISTORY  OF  TICKS. 

Ticks  are  temporary  parasites,  attiicking  mammals,  ))irds,  and  rep- 
tiles. They  do  not  appear  to  Im  so  strictly  confined  to  (certain  hosts  as 
do  pai'asites  in  general.  Still,  this  may  be  more  of  an  apparent  than 
a  real  rule.  Certain  it  is  that,  although  a  given  tick  may  be  found 
ocx^asionally  on  animals  which  are  very  dissimilar  (dog  ticks  have,  for 
instance,  been  found  on  snakes),  still  the  various  species  show  a 
decided  predilection  for  certain  hosts. 

The  parasites  copulate  during  the  period  of  parasitism,  and  suck  the 
blood  from  their  hosts.  The  female  grows  to  a  large  size  and  eventu- 
ally drops  to  the  ground  and  lays  numerous  eggs,  which  are  usually 
more  or  less  clustered  together.  The  larva  upon  hat^'hing  possession 
three  pairs  of  legs,  the  fourth  pair  being  added  during  a  molt.  Either 
the  hexapod  or  the  octopod  form  may  attack  its  host. 

In  case  of  the  Texas  fever  tick  the  details  of  the  moltings  have  been 
established  ])y  Curtice  (1892,  pp.  238,  239-241)  as  follows: 

The  following  table  will  wrve  to  illustrate  the  sequence  of  events  in  the  experi- 
ment and  present  it  in  rough  but  compact  fonn: 


Date.  StuKC  of  experiment.  Time  consumed  in  varions  ntaj^cs. 

_  .^  _ 

Oct.     :5  j  I-Ikk  l»iyi'»K  Jx'Kun i 

0<*t.    10  I  Kpjr  laying  fininhetl OvipoMitinff  one  week. 

Nov.     1  I  Ticks  ap|K'are<l Hatt^hing,  three  and  four  weeks. 

Nov.  !.'>  ;  Rearinjf  l^eprun I'nneeesssary  interval  of  one  week. 

Nov.  112     First  molt,  larva  to  nymph Larval  stage  la.sted  one  week. 

Nov.  21)  I  Second  molt,  nymph  to  adult I^axti'd  one  week. 

Dec.   1 1      Female  half  grown  with  male !  About  two  weeks  later. 

Dec.   1(1  ]  ExiHTiment  j'losi^l I  Al>out  one  week. 

I  Experiment  cnduKMl :  A}M)ut  two  and  one-half  months. 

_  ..       _.  j 

Having  briefly  reviewed  the  exiK?riment  we  may  now  study  its  pro<luct8. 

The  eggs  were  lai<l  in  a  little  mass;  were  subovid,  dark  brown  and  opaque,  and 
eoateil  with  sonu*  protective  sid)stance.  In  alcohol  they  show  a  thin  shell-like  ci»v- 
ering  with  a  dark  opa<iue  mass  within.  In  the  latter  stages  r>f  in<'nl>ation  the  fonn 
of  the  young  ticks  Invame  mon*  an<l  more  appan^nt  until  they  cmerge<l.  The  exit 
from  the  shell  seemed  to  1k»  by  the  shell  nipturing  and  the  in»prisone<l  occupant 
thrusting  it  <»ff  with  its  ftvt.  The  torn  e<lges  afterward  rolle<l  inwanl  and  pitxiuce^l 
the  apfH-aranee  of  dam  shells,  so  fre«|uently  n)entione<l  in  writings  (m  this  subject, 
*♦*♦**♦ 

The  yniiiig  ticks,  ar  larvje,  when  they  emerge  an*  whitish,  they  gra<lually  turn  to 
chestnut  brown  and  resemble  minute  s<.hh1.»<.  Though  I  have  never  seen  the  8ee<l 
ticks  of  th<'  South  since  I  have  lH»gun  to  study  them  from  a  standi>oint  other  tlian  to 
rid  mys4'li  of  then»,  I  think  that  the  young  of  the  cattle  tick  may  fonn  a  large  p<>rtii»n 
of  them. 

The  ilatc  of  the  first  colle<'tion,  NovendnT  22,  wa^a  week  fn>m  the  time  the  yonnjr 
ticks  were  put  on  the  calf,  and  very  fortunately  coincide<l  with  the  time  of  the  tiret 


molt.  PjxM'hueiii*  were  taken  which  pIiowchI  tliu  tick  neiirl y  ready  to  emergt?  Innxh 
the  tjki  ^kin,  through  which  they  t*uiihl  Ijc  seen.  The  lana  (Jl^gnin)  is  stix-footed^ 
posscst^Ci*  no  flexual  iirganw,  iin<l  want*  the  ki>rt^  single  stigmata  found  in  later  stages. 
I  think  it  breathen  thronjjh  the  nix  .«tigniatH-like  thjts  I  have  ol>*ier\x'<i  on  tlie  sitJes" 
just  l»ehin(l  each  pair  of  Huit^B,  hut  1  have  not  yet  maile  all  the  Htvtions  and  exanii- 
nulions  nei'e-«?ary  to  !?ufc*tain  thin  point.  The  di^restive  and  urinary  tracts  ami  cloac^ 
pore  are  prei*ent,  and  apparently  vary  little  in  the  j^mces-ive  j^tui^es. 

The  next,  or  riyinphal»  stit^e,  a.^  seen  tfirouj^h  the  skin  ai  the  larva,  han  add»'d  a  i^air 
of  linitjH  Ix'hind  tiie  others  and  u  pair  of  iarjze  Htijjniauihehind  thenu  The  additional 
legs  lie  along  the  nidi***  in  a  loop  with  its  ronvexity  dirertinl  eaiidally.  The  eouteuta* 
tjf  the  three  front  p»iri<  of  leg^  have  withdrawn  until  only  their  white  tipH  remain  im 
the  testa  ahout  to  be  nmited.  The  hejid  itself  in  withdrawn  from  the  external  skith 
and  the  mouth  \yar\i*  h<eeiii  to  Ik*  entirely  diwonneetefl  from  it. 

Molting  in  thi.«  sta^  Ih  etjmpleted  by  the  testa  tir<t  nplitting  along  the  .«ide  in  the- 
vicinity  of  tlie  head,  tlu*  fe+4  Innn^  thrust  out  thmn^h  it,  and  the  dornal  and  ventral 
halves  torn  apart  hy  the  force  rtf  the  limbf*.  .8iHMimenH  of  the  l<M)He  valves  ami  a  ti<'k: 
with  itt*  fe<.t  lhru!4t  lhronf>rh  the  s^bt  near  the  heiidt  which  are  uow^  in  the  Bnreatv 
coUertion^  demonstrate  thif^  witisfactorily. 

In  the  change  from  the  larval  to  the  nymphal  j-tage  there  l«  a  complete  ec<lyf<iify, 
aecoui{>anied  by  the  addition  of  new  pflrt?^.  The  change  is  therefore  inroniparable- 
to  the  stage  of  metamorphosis  in  inseetj*,  ami  the  terms  kirvtt  and  utjmph  can  only  be- 
u»e<l  in  a  restriete<l  seufcse  iis  appliwl  to  thept*  stajr^^'ai*  l>ei ng  analogousa,  but  not  horuol^ 
ogou!*,  with  tho!*c^  stagpi*  bearing  the  same  iiame«  airiong  the  ineK^'ctj*.  The  important 
changes  at  thin  molt  occur  in  the  locomotory  and  respiratory  organs. 

The  next  spe^cimenn  were  colU^cted  a  week  later,  on  Novendier  29.  The  mllei'tioifc 
conliiineiJ  individual.^  about  to  change  from  the  nymplml  to  the  adnlt  stage,  whieh^. 
like  the  othei-s,  cuuld  ai>m  be  seen  thn>ugh  the  teata  they  were  abtait  h»  *ihed*  I  had* 
previously  been  enabled  to  study  thi.^  stage  from  fielil  c<jI lections,  but  the  Bpeciraenfr 
eollecte*!  at  this  time  were  invaluable  in  completing  the  life  history  of  the  ticks  as- 
learned  from  a  swingle  brocnl. 

The  molting  at  this  |)erio<l  is  ecatiplete.  The  lindis  and  head  are  withdraw^n  m 
little  from  the  old  testa.  The  valves  sjilit  along  the  sitles  ai*  in  the  earlier  molt^ 
The  ilige>tive  and  respiratory  and  locomotory  oi^ans  undergo  little  if  any  niodifiea- 
tion».  The  greatest*  ebange  occur?*  in  the  repnuhictive organs,  which  have  developett 
during  the  nymphal  stiige  ami  a>itfunie  their  functlont*  inunediately  after  tbeecdysis^ 
when  the  genital  rjrilices  api><*ar  in  the  new  skin,  Beyond  this  and  the  more- 
decided  adult  characters  offered  in  ctanformation  tliere  &eem  to  lie  no  i^sential  f^hangee^ 

The  differemx\s  l>etween  the  tickw  dei^tined  to  l>econie  either  male  or  female  during' 
their  final  inolt  is  not  marke<l.  The  average  of  the  males  is  smaller,  but  a  smalt 
female  may  not  lie  any  larger  than  an  ortlinary  male.  In  eatdi  the  mouth  ring  and 
month  part4^,  the  sbieUbUkc  headpiece,  the  breathing  jKires,  the  iiud>s,  and  the  l>ody- 
ai-e  alike. 

After  tliey  emerge,  Iiowever,  the  malen  can  be  rjviickly  cho.sen  by  their  smaller 
pize,  by  the  absence  of  a  wel!-deHned  liead  shield,  by  the  exten.^iuu  of  the  shield 
over  entire  back,  and  by  tlie  tw<i  j>airs  of  triangular  cbitinous  plates,  situated  on  tbe- 
alxlomen,  behind  and  on  each  ^ide  of  the  anus.  The  female  looks  much  as  in  her 
earlier  stage;  the  head  ahiehl  is,  however,  larger  and  stronger^  the  lines  made  by  the- 
nuiscular  attachments  to  the  bttdy  walls  are  stronger  and  deejier,  and  the  breathing" 
pores  are  much  en!arge<I.  The  limbs  in  both  male  and  female  are  s\*"<3ng  and  large- 
as  compared  with  their  bodies,  and  tit  them  for  retaining  their  plaice  on  their  host 
until  they  have  gained  a  new  attachment  by  their  mouth  or  nwtnmh  The  external 
genitals  which  apjjear  iu  the  adults  are  very  similar  in  cjicli  sex  and  occur  between^ 
the  l>ases  of  the  set*i>nd  jwiir  of  legs.  They  jiresH-nit  little  nmre  ibau  an  opeuiug  ait- 
uati'd  on  the  mwlian  line  of  the  belly, 
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Throughout  life  the  male  enlai^es  but  little;  he  becomes  a  little  broader,  longer, 
and  thicker,  but  not  markedly  8o.  The  female,  on  the  contrary,  grows  to  a  compar- 
atively Immense  size,  swelling  day  by  day,  her  body  becoming  so  rotund  and  replete 
with  the  food  drawn  from  her  host  that  she  can  scarcely  be  recognized  as  of  the 
same  species  as  the  males.  While  her  body  has  inflated,  however,  her  head,  legs, 
and  breathing  pores  have  not  undei^ne  any  changes.  These  remain  exactly  of  the 
same  size  as  in  the  beginning,  and  with  the  exception  of  the  head  shield  are  but  lit- 
tle different  from  those  of  the  male.  The  disparity  in  siie  between  the  legs  and  the 
body  of  the  fully  gorged  female  is  so  marked  that  the  legs  and  head  appear  even 
smaller  than  at  first.  The  comparatively  small  size  of  the  male  has  caoaed  it  to  be 
overlooked,  or,  if  found,  caused  it  to  be  classed  among  the  young  of  this  spedea. 

After  molting,  the  young  female  again  attaches  herself  to  her  host,  and  seems 
rarely  to  change  her  position.  While  she  may  be  able  to  do  so  at  first  with  ease,  she 
becomes  so  heavy  and  logy  later  on  that  any  change  would  cause  her  to  fall  to  the 
ground  should  she  loosen  her  hold  with  her  beak.  The  males,  however,  remain 
small  and  light,  and  it  is  not  impossible  for  them  to  change  their  podtion,  and  no 
doubt  do  so.  After  molting  they  hunt  for  mates  through  the  dense  growth  of  cattle 
hairs  and,  finding  them,  attach  to  their  host  so  that  they  can  conveniently  unbrace 
them  belly  to  belly,  and  bring  their  external  genitals  in  apposition.  In  this  poation 
the  males  may  be  found  with  females  of  all  sizes.  That  the  attachment  of  the  male 
to  the  host  is  for  food,  as  well  as  to  facilitate  copulation,  there  can  be  but  little  doabt, 
for  his  long  continuance  of  life,  his  increase  in  size,  and  the  tremendous  drain  upon 
the  little  fellow  in  fertilizing  the  eggs  demand  it 

Lounsbury  (1900)  has  given  a  detailed  account  of  a  closely  allied 
form,  Boophilus  decolcratus^  found  in  South  Africa.  This  account  is 
reprinted  on  pages  135-437  of  this  article. 

Family  Argasida^  Canestrini,  1892. 

Family  diagnosis. — Ixodoid^a:  Scutum  absent.  Capitulum  inferior  (except  in 
hexapod  stage^  where  it  is  antepo-terminal).  Digit  of  mandibles  irregularly  triangu- 
lar, with  broad  swollen  base;  internal  apophysis  more  or  less  transverse,  acute  at 
both  ends  and  inserted  toward  the  middle  of  the  digit;  middle  apophysis  almost 

^Synonymy  and  Bibliography. 

1844:  Fam.  Arganden  Koch,  1844,  pp.  219, 220.— Idem,  1847,  pp.  11, 12. 

1846:  Fam.  Argantidw  Agassiz,  1846,  p.  32.     [See  also  Marx,  1892,  p.  232.] 

1861:  Fam.  Argamdes  Ft^ROTENBERO,  1861,  p.  208. 

1877:  Subfam.  Argasidie  Murray,  1877,  pp.  180-184.— Berlese,  1885,  p.  131. — ^Riley, 

1887,  p.  744. 
1880:  Tribe  Argasideit  M6gnin,  1880,  pp.  132-136. 
1886:  Tribe  Argasin^s  Railliet,  1886,  pp.  499-502.— Neumann,  1888,  pp.  89,  95,^.— 

Idem,  1892a,  pp.  93,  100, 101. 
1892:  Subfam.  Argamnx  Trouessart.  1892,  pp.  38, 46, 47.— Railliet.  1893, pp.  704,  715- 

718.— Neumann,  1896,  pp.  2-44. —Ward,  1900a,  pp.  196, 197.— Idem,  1900b, 

pp.  436, 437.    [See  alHo  Trouessart,  1891,  p.  308;  misquotation  for  Argasidie,^ 
1877:  Fain.  Argasini  Canestrini  &  Fanzago,  1877,  pp.  192-194.— Canestrini,  1891, 

pp.  530-536.     [See  also  Trouessart,  1891,  p.  307.] 
1892:  Fam.  Argasidn^ Cases^risi,  1892,  pp.  582,  587.— Marx,  1892,  pp.  232,  233,  234. — 

Tkoueksart,  1892,  p.  22.— Salmon  *  Stiles,  1901,  pp.  400-414.     [See  also 

(terhtaecker,  1860,  p.  464.— Trouessart,  1891,  pp.  297,  298.] 
1892:  Tribe  Argnmuc  Neumann,  1892b,  pp.  96,  104,  ia5. 
1892:  Group  Catastomnta  Marx,  1892,  pp.  233,  234.— Morgan,  1899,  p.  136. 
1893:  Subfam.  Argfmmti  Railliet,  1893,  pp.  715-718. 
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linear,  restmi?  on  the  l^ark  of  th*»  external  apriphynifl,  terminal  tooth  pointe^i  ijui- 
ward;  external  ap^jpliyj^is  elongate,  nearly  x>aTallel  to  di^it»  rocnn-ed  at  ila  Im^e  and 
its  apex  J  in  two  similar  nearly  jmniHel  hooks.  Palpi  free,  cylindricad,  thn  four 
mrticlea  rattier  fflmilar,  Ijega  slightly  unequal^  jmir  1 1  lieing  ^horttsjt,  pair  IV  longent; 
femur  iind  tibia  (except  of  pair  J)  form  psendo-artiinlalioni?  at  a  distance  frcan  proxi- 
mal eiiil  aVi at  equal  to  their  diameter;  coxfe  conti|ni«>w^  or  sulxtnntl^ious;  tarsi  of 
adult  vvlthoot  pulvillmn.  Porsal  and  ventral  platf'B  (ehielda,  scutum,  etc.)  absent. 
Stigtiiiita  betw'^n  HI  and  IV  i>atrs  *ri(  lej^,  lateral  of  coxa^  tienitid  pore  median, 
at  height  of  II  iutercoxal  interAal;  male  pore  narrow,  t^emihinar,  near ly  as  long  as 
hroa<l;  \'uiva  an  elongate  elit,  with  parallel  labia  and  nearly  as  broad  as  capilulimi. 
Sexual  dimorphifiai  not  very  pnmomiced. 
Type  oexcb. — Arffoa  Latreille,  1796, 

There  has  beon  oonsideralde  ditTerf^net^of  opinion  as  to  whether  thi.s 
group  is  more  closely  reliiU'd  to  ZhTwmiifsi^rm  und  iTumusiw  or  to 
Ixod<*8.  At  present  tie  consciidiii*  of  opinion  places  it  nearer  Zmd^^. 
The  majority  of  rerent  authors  consider  the  fo^n^^  in  question  a-^  rep- 
rerioiiting  u  subfamily,  but  it  appears  to  us  that  the  presence  or 
abseoce  of  the  seuttim  Ls  KUi*h  an  important  eharai^ter  that  family  I'atik 
is  not  too  low.  The  position  of  the  head  an  inferior  in  iRhilb^,  the 
position  of  the  htigmata,  and  absence  of  the  pulvillum  from  the 
tarsi  of  the  adult,  aro  also  important  ehaiTietcrs  which  distin^iish  the 
Argasida^  from  the  Ixodida*. 

Genu8  Abgas'  Latreille,  1796. 

Gen'kric  diaonosis. — Argtwhr:  BcMly  flattened,  with  oval  or  orbteidar  contour;^ 
posterior  end  more  bluntly  roundc^l  than  anterior;  hroatlest  portion  pf^terior  of 
eoxie  IV.  Hood  projection  above  capituluni  spread  out  on  tlie  level  of  the  donsiil 
enrfaetn  I^ateral  mar;gina  thin  or  a  little  thiekeneth  Tejjrtiment  not  mamEaiUatedy 
hut  slightly  roughened  by  irregular  zigssag  wrinkleH  or  fohli*,  which  are  absent  only 
at  certain  points  occupied  by  nearly  circular  pite;  the  latter  are  more  or  leea  numerous 

'SVKONYMY    AND  BlBLlcXJR.lPHV, 

1796:  Argm  Latremxe,  1796,  ]>.  178. — Idem»  1804,  p.  53;  type,  Acams  rrfltwufi.—lryuM^ 
1806,  pp.  155,  156.— Idem,  1829,  pp.  288, 280.— Idem,  IK'i^,  p.512.— Lkach,  1S15. 
p.  397.— Rr.siM),  1826,  p.  182.— Hkypetx,  1820,  p.  1312.— Anx)t-ix,  1832,  pp,  413, 
414,— SusoEVAXL  (IS33).— DcGES,  lB34a,  pp.  14, 19. —In em,  1834c,  pp.  31 ,  32.— 
GEKVAfS,  1844,  pp.  229-23:5.- IBEM,  1847,  p.  .351.— Koch,  1844,  p.  219.— Ipest, 
1847,  p.  12.— <jKrvai«<S[  van  Bekeden,  1859,  pp,  455, 459,  460. — ^Geil^aek  keii, 
1860,  p.  464,— Idem.  1863,  p.  344.— FttasTExriEHtJ,  1861,  p.  20H,~MotiriN- 
Tanoon,  1861,  pi>.  304,305.— Verjull,  1870,  p.  116.— Mkonin,  1870,  pp,  288, 
295.— Idem,  1880,  pp.  I^l3-i:i<\  320-322.— Con il,  1877,  pp.  27,  28,  29.— Idem, 
1878,  p.  101.— MiKHAY,  1877,  pp.  180-182.— ('an  e^^trini  &  FANZACrO,  1877,  pp. 
li)3,  194.— Beiilese,  1885,  p.  131.— Lltdwio,  1886,  p,  612.— Railliet,  1880,  pp. 
499-502.— Idem,  1893,  pp.  715-718.— Nechann,  1888,  pp.  89,  95,  96,— Idem, 
1892a,  pp.  92,  100,  lOL— Idem,  1892b,  pp.  96, 104, 105.— Idem,  1896,  pp.  3-2.5.— 
Bl.\nchard,  1890,  pp.  32^M:i9.— CANfisrrRiNr,  1890,  pp.  -530,  C31-^36.— Idem, 
1802,  p.  582.— Troueswakt,  1891 ,  pp.  290, 291 ,  292, 293,  294, 295,  .3CM>,  .305.-1  dem, 
1892,  pp.  :i5,  47.— Erisio,  1892,  p.  257.— Maio:,  1892,  pp.  23;j,  2^J4,— Ohborn, 
1896,  pp.  2.Tr),  256.— Morgan,  1899,  p.  137.— Wakij,  19{j0a,  pp.  196-198.— Idem, 
1900b,  p.  437,— Salmon  <&  Htilks,  1901,  pp.  401-406.  [Not  Uj  be  cnnfii^ed 
with  vlrTtjjt  Scotji..,  I8.'i6,  cnistaiean;  Ai'tje»  IIann,,  18,*]5,  crustacean;  Argm 
GoLDF.,  1839,  croataceaa;  ^r^^w  Val.,  1840,  fish;  Argm  Bon.,  1761,  molhiek; 
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and  Bcattereil;  the  larger  pits  may  form  a  radiating  series  on  dorsal  and  ventral 
Biirfacep,  a  median  posterior  row  being  longest.     Eyes  absent. 
Type  species. — Argas  reflexus. 

The  members  of  this  genus  are  nocturnal  in  their  habits  and  nourish 
themselves  by  sucking  blood  of  mammals  and  birds.  Neumann  men- 
tions eleven  species.     The  most  commonly  known  forms  are — 

Argas  rejlexiis  of  pigeons,  which  cfccasionally  attacks  man. 

Argas  pcrmcm^  the  Persian  Argas,  a  form  which  attacks  man  and 
poultry. 

Argas  miniatm^  found  on  poultry  and  reported  once  for  cattle. 

The  Chicken  Tick  {Argas  miniatus).^ 

(Figures  56-^,  69-81.) 

Specific  diagnosis. — Argas:  Body  usually  quite  flat  and  thin,  much  like  a  bedbug 
{AcarUhias  lecttUaria),  but  may  be  swollen  so  as  to  be  convex  both  dorsally  and  ven- 

Argus  Scop.,  1777,  lepidopteron;  Argus  Pou,  1795,  mollusk;  A,rgus  Tehm., 
1816,  bird;  Argus  Walk.,  1837,  arachnoid.] 

1796:  Cartas  Latreille,  1796,  p.  177.  [See  also  Latreille,  1806,  p.  161. — Kolenati, 
1857,  p.  16.-^ANB8TRiNi,  1890,  p.  480.— Neumann,  1896,  p.  19.] 

1804:  Rhynchoprion  Hermann  (1804,  p.69).— Treviranus,  1831,  p.  188.  [See  also 
Heyden,  1826,  p.  612.— Latreille,  1829,  p.  288.— Canestrini,  1890,  p.  531. — 
Trouessart,  1891,  p.  290.— Railliet,  1893,  p.  715.— Neumann,  1896,  p.  8.) 
[Not  to  be  confused  with  Rhynchoprion  or  Rhyncoprion  Oken,  1815, 
dipteron;  Rhynchoprium  Marx,  1895,  arachnoid.] 

1806:  Caris  Latreille,  1806,  p.  161;  type,  vespertUionis  [==Carim  renamed]. — iDmc, 
1829,  p.  290.— Risao,  1826,  p.  182.— Heyden,  1826,  p.  613.— Latreille,  1836, 
pp.  511, 512.— Gerstabcker,  1863,  p.  343.  [See  also  Audouin,  1832,  p.  418.— 
DuGfes,  1834c,  p.32.— Kolenati,  1857,  pp.  15-17.— Idem,  1858,  p.  4.— Mubray, 
1877,  p.  181.— Canestrini  &  Fanzaoo,  1877,  p.  184.— Haller,  1882,  p.  812. — 
Canestrini,  1890,  p.  480.— Trouessart,  1891,  pp.  290,  292,  293,  294.— Neu- 
mann, 1896,  p.  19.]     [Not  to  be  confused  with  Caris  Fisch.,  1821,  col.] 

1834:  "/?/ij/ac/toprion  Hermann,"  of  Duofcs,  1834c,  p.  32. 

1894:  ''Argus  Latreille,"  of  Francis,  1894,  p.  452. 

'Synonymy  and  Bibliography. 

1844:  Argas  miniatus  Koch,  1844,  p.  219.— Idem,  1847,  p.  12.— Salmon  &  Stiles,  1901, 
pp.  402-406,  figs.  56-58,  69-81. 

1873:  Argas  americana  Packard,  1873,  pp.  740,  741,  fig.  68.— Riley  &  Howard,  1893, 
p.  267. 

1877:  Argas  amerlcanus  Packard  of  Murray,  1877,  p.  182.— M6gnin,  1885,  p.  460. — 
Marx,  1892,  p.  234.— Idem,  1895,  p.  199,  figs.  3-3k.— Hoehr,  1893,  p.  348.— 
Riley  &  Howard,  1893,  p.  267.— Webster,  1893,  p.  149.— Howard,  1895,  pp. 
417, 418.— Neumann,  1896,  pp.  9-12,  25,  figs.  6-11.— Osborn,  1896,  p.  256,  pL 
III,  figs.  3-3k.— Woods,  1898,  pp.  102, 103,  figs.  20a-b.— Hart,  1899,  p.  180.— 
Morgan,  1899,  p.  137.— Ward,  1900a,  p.  197,  fig.  2.— Idem,  1900b,  p.  437, 
fig.  260.— Hassall,  1900,  pp.  496-500,  figs.  16-22,  pi.  xvi,  figs.  1-2.  [Not 
*' Argas  aywmcaww*  Latreille'*  of  Ercolani  (1859),  p.  248;  Gamoee,  1871,  p. 
219.]  [Not  ''Argas  americanus  De  Geer"  of  Megnin,  1880,  pp.  134,135; 
Acarus  americanuSf  see  Amblyomma  americanum. — Dolly,  1894,  p.  980. J 
[Renamed  Argas  radiatus  Railuet,  1893,  p.  718.] 

1893:  Argas  radiatus  Railliet,  1893,  p.  718  lArgas  americana  Packard,  renamed]. 
[See  also  Osborn,  1896,  p.  256.] 

1804:  "Argus  americanus''  (Packard)  Francis,  1894,  p.  452  (misprint  for  Argas  ameri^ 
eanus) . 


Huia«a,^ilot 


Fro.   69-     Dorsal  view  of  Argas  miniatus.     After  Hassall,  StXTEEfiTH  An,   Rft. 
B    A.  L,   1900.   PL.   16,  FIQ.  1. 

FlQ.   70.      VENTRAL  VIEW  OF  SAME-     AFTER  HAS5ALU,   SIXTEENTH  AN.   RPT,   B     A-    I 
igOO»  PL.    16.   FIG.  2. 
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triilly,  the  entire  inarjrin  Imn^  more  or  less  tfharp;  outline  oval;  imifomi  *i*X'i»  reddiell 

br*twu,  l<*gH  of  lighter  nilor     Ttiuni- 

iijcnt   rough    (nhaj^reeneil),    bearini^ 

ehort,  minute,  l«irely  visible  hairK; 

on  Iwth  dorsal  and  ventral  t^nrtaf€ 

there  ia  a  marginal  row  of  quadran- 

gidar  stnietnree,  eat  h  of  which  m 

pnividcMl,  more  or  iese  centrally,  with 

a  very  yhort,   bris<tly   hair^  with   a 

broad    base.      Numerous  jjliKtenini? 

pita,   both  doreal    and   ventral,   ar- 

ranjiffpi!   mure  or  les*t<  symmetrirally 

aiifl  neiially  in  rows  radiating  from 

the  center.    The  mr»st  prominent  are: 

A  eeoiieircle  each  side  of  me«iian  line, 

cjonoa-vity  median,  on  dorso-aTiterior 

portion,  the  entire  cirele   inel*i*^in^ 

a  plight  prominence   dorsal    af  the 

month,  the  two  iHi8terior  pit**  tx'inj^ 

rather  large  am!  «ival;  poHt<^r<v  late  nil 

of  tint*  circle  a  more  or  Ivet*  i*arallel 

dor«al  crej*centic  row;  then  two  flor- 

sal  somewhat  erescetitic  rows,  eon- 


riMh 


Ft(i.  7L— 8kin  ol  Arffft«  luinkttm,  Bhowing  nr- 
raiigemetit  of  the  pltat.  Slightly  tfymrnGtrl- 
ciil  b<.*cA«se  ol  pre»ure.  Greatly  enlarged. 
OrigiR&l. 


cavity  pjsterior;  a  promment  dorso- 
nxedian  ami  veiitni-mt^jian  r<jw  ex- 
tending from  the  region  of  the  anua 
to  poflterior  margin;  on  each  side  of 
metlian  line,  both  duraally  and  ven- 
trallvt  fivit  or  six  alternately  longer 
and  shorter  rows  radiating  from 
about  the  transverse  anal  plane  to 
the  marginal;  two  to  three  more  or 
lesf?  complete  marginal  rows,  dorsally 
^\Q        ^ii        ^:        w  i^       ^"*1   ventral ly*     Other   smaller   pita 

■  ^i!^/  ''y--'  r'  .  ~  i^?^  distribtite^l  irregularly.  The  arrange- 
,<p.  ^    y^^^f         ment  of  these  piti*  is  not  al>»olutely 

contitant.  Aniw  alxjut  in  middle  of 
hjoiiy,  honlennl  with  six  to  eight 
short  l^riitlly  liairs  on  each  side. 
Stigmata  lateral  of  coxie  IV,  cres- 
centic,  concavity  posterior  and 
elightly  meflian.  Mouth,  legs,  and 
Via.  7Z.—  V  ol  nme<  genital  tntre  on  anterior  half  of  body. 

Four  symmetrically  arranged  ventml 

hairs  dirt*cted  forward  on  baae  of  capitylum,  two  of  tbem  near  the  base  of  palpi. 

CoxiG  contiguous,   trochanters  slightly  broader  than  long;   fenmr  long,  truncated 
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Fio.  7S.— A  podTtion  «f  the  akin  of 
Arff(t»  mJMiahu^  showing  ^e  mar- 
firinal  line  wan,  wttli  the  ^md- 
rate  stnictareK.  Greatly  en- 
la  rged.    OrigimU. 


«onicai,  ite  distal  extremity  somewhat  thicker  tliaa  its  proximal;  tibia  and  protarsus 
cylindrical;  tarsus  with  suddenly  attenuated  distal  extremity  and  with  prominent 
dorsal  protuberance,  giving  it  a  hunch-backed  i^>pearanoe,  especially  on  taiBUs  I;  all 

articles  except  coxa  with  short  pennate  bristk«,  whicii 
become  longer  near  apex  of  tarsus. 

Male. — Attains  4  to  -8  mm.  long  by  2.5  to  5  mm. 
broad.  Capitulum  480  to  500^  broad,  0.3  mm,  long 
from  base  of  the  palpi  to  tip  of  hypostome.  Mandiblee 
0.9  mm,  long,  digit  75^ ;  free  portion  of  stem  325^ ; 
swollen  base  500^  long  and  about  270m  broad;  similar 
in  details  to  A.  reffams,  Hypostome  somewhat  in- 
dented at  apex  and  bearing  on  eadi  half  4  small  deo- 
tides,  arcanged  in  tmnsverse  rows;  then  nK>re  proxi- 
mally,  6  l&Tg^  denticles,  arranged  in  two  longitudiftal 
rows;  finally  some  smaller  denticles,  broad  but  not 
very  salient,  on  three  rows  and  descending  two-thirds 
the  length  of  the  hypostome.  Palpi  540  to  580^  long: 
first  artide,  120  to  164//;  second,  155  to  160>u  by  14(V/ 

CS\£:d'^''^^C3^*'x/      ^^*^^J  ^^^  ^^^  ^  ^^^»  fourtii,  125  to  146//,  with  S 
^ — ^JV-^-iX  ^aS:^^       to  14  tearminal  stiff  bristly  hairs;  all  articles,  especially 

the  secosid,  bear  stiff  bristly  hairs,  most  of  which  are 

lightly  pennate.    Genital  pore  narrower  than  the 

{^tnlnrn,  128  to  204//  broad. 

Female. — Attains  11  mm.  long  by  8.5  mm.  broad. 

Capitnlum  attains  670//  broad.     Mandibles  1.04  mm. 

long,  digit  80//;  stem  352//;  swollen  base,  598  by  320//. 

Hypostome  as  in  male.  Palpi:  First  article,  nearly 
square,  160//  long;  second  article,  196  by  128//;  third,  160  by  ll2/i;  fourth,  160  by 
^/i;  8  to  9  short,  stiff  terminal  hairs  on  the  fourth  article;  haira  on  surface  of  all 
articles,  especially  the  second.  Genital  pore  broader  than  capitulom  (960:670), 
between  coxa?  I  and  II. 

Ilexapod  embryo  measures  680  to  768//  in  ksogti),  exclusive  of  capitulum,  and  about 
the  «imein  breadth;  the  capitulum  is  slightly  sabterminal,  but  its  appendage  and  a 
slight  portion  of  the  base  extend  out  prominently  beyond  the  anterior  mai^n  of  the 
body.  Dorsally  and  \'entTally  the  cuticle  is  much  TVTinkled,  the  lines  extiending  for 
the  greater  part  transversely;  in  the  mWdle  of  the  back  there  is  a  drcular  to  oval 
area  without  wrinkles.  Dorsal  and  ventral  surfaoes,  also  the  articles  of  legs  and  pali)i, 
are  provided  with  pennate 
hairs,  the  most  prominent 
being  a  ventral  row  near  pos- 
terior margin  of  body.  Base 
of  capitulum  (\'entTal  view), 
192//  long  by  208//  bmad  an- 
terioriy,  lOO/f  broail  posteri- 
orly. Hypostome  144//  long, 
distinctly  comiwsed  of  two 
halves  closely  united  in 
median  line,  it«  tip  pnnided 
ventrally  with  several  trans- 
verno  nlightly  irregular  mi- 
nute denticles;  the?e  are  followed  proxinially  by  larger  denticles  arrango<l  first  in 
three,  then  in  two  longitudinal  rows,  the  teeth  of  the  lateral  (marginal)  row  being 
strongest,  seven  in  number,  and  extending  to  the  base;  inner  row  smaller,  may  also 
extend  to  the  base.     Mandibles  304  to  834//  long;  digit  44//,  inner  apophyaa  bidai- 


Fio.  74.— TttrhUfl  I  of  adult  ArgM  mistiatv*,  Phowing  two  sense 
organs  on  tnbcrodty.    Greatly  enlarged.    Original. 
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with  rather  tirtiilitr  l»a^%  outtr  apophj^tfl^  bidoiitate,  miildlc  apophysis  very 
mbiutp;  narrow  wtem  of  miiiidibl**.«  146/*  long:; 
swollen  lia^e,  \4hfi  Umg  hy  72//  hr»u3ul.  Pulpi 
258^  lonp:»  fourth  article  loiijjft^t  (UMV^j  und 
provx»UHl  with  fflx  or  eeverx  tt^riuiijul  hiiirg. 
Coxie  t'untigtioiis,'  \eg»  I  and  III  l>eing 
t*«|uany  lonj;,  II  slijjjhtly  shorter;  dawH  fur- 
ni.^hod  with  ditstinrt  pad.' 


^/*  m 


This  tii'k  han  been  reportod  or  scut 
to  the  I)e|mrtnient  of  Agrii-ultoro!  a 
number  of  tiiiies  from  T<'Xms  iiinl 
Florida,  where  it  is  c*lainiiHl  to  do 

So  far 
as  we  kii<»w,  it  \ms  bc^en  re{x»rted  only  once  for  catth% 
Pac  k  a  rd  La  v  i  n  g  f  on  n  d  i  t.  a  mo  n  g"  a  1 1  u  n  i  V>e  r  o  f  h  pec  i  in  e  n  s  < )  f 
Mtmpkihis  annvJntuJi  taken  from  (*attlo.  Wo  have  jseen  one  ease  from 
Florida  in  which  a  chicken  was  litorally  covered  with  the  hi\\:ipod  stage. 


tome  ol  maliij 
ArfffiM    minitt' 

tuj'.    After  serion8  daamge  to  cbickGns, 

1896,  p.  10.  fig, 
10. 


Fig.  75,— Ann p  of  Arfjn*  ptfu- 
iaty*.  lirctiUy  enlargi'*!. 
Original. 


Fio.  77.— Donftl  view  af  lurva  of  Argun  mmUUtiv^    Al«*f«linl  Kpeduwn,  rilihUy  di«Uirled.    Ormtly 

enlarged.    OrUrlnul, 

VHa^sall  fipiiTes  them  spparat^'il  on  live  f»pecimfiis,  but  in  the  fonr  prcM^en'ed  s|»er- 
smcnM  vipon  which  thisdesiTiption  i.«^  based  thfv  are  nmtis^ifHiii*, 

*Ha«^n  hau  fljjiircd  thit?  from  Hve  i*7>€*fimenf^  iif^  a  tlrnk  with  ventral  tfrnttirity;  m 
preeerved  gpecimeiis  it  is  difttiin'tly  ronvux  vi^ntrally. 
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Regarding  the  technical  name  of  this  species  an  unfortunate  confusion  has  arisen. 
When  Packard  proposed  the  name  **Argas  ainericana^*  in  1873,  he  overlooked  the 
fact  that  Ercolani  in  1859  had  adopted  the  name  **Argas  americamui  Latreille"  for  a 
form  which  is  jmrasitic  on  the  ears  of  horses  in  San  Domingo.  In  1871,  Gamgee  alHO 
referred  to  the  same  form  as  ^^  Argus  americanuj<.^*  Furthermore,  it  appears  that  in 
1804,  Amhlyommn  amerivannm  wa«j  placed  in  the  genus  Rhipichoprion  by  Hermann 


Fui.  78.— Veiitml  view  of  larva  of  Argns  mintatm.    Greatly  enlarKod.    Original. 

as  ''  Rhynchopnon  americanum.^^  Rhynchopriarif  however,  is  a  synonym  of  Argas^ 
and  this  combination  would  therefore  invalidate  the  name  *' Argns  americana  Pack- 
ard, 1873."  In  view  of  the  facts  just  stated,  Railliet  changed  the  name  of  the  chicken 
tick  to  Argas  raduitas^  but  Neumann  has  recently  reexamined  the  types  of  Koch's 
A.  miniatus  from  French  Guiana  and  pronounced  them  identical  with  this  specieei. 
A,  Sanchezi  is  also  proba])ly  identical  with  the  chicken  tick. 


Genus 


Generic  diagnocis. — Anjamdir:  Bfwly  i^onietimi"*?  oval,  lutoral  Itonlers  jjenerally 
straight  or  aliiin^t  struight  ami  parallel,  oiTiiHiomilly  cotirave;  auteritir  end  more  or 
\em  pointed,  the  sides  diverging  inmi  here  liackward  to  tlie  inHTtitm  uf  the  II  pair 
of  legs;  posterior  end  roimded.  Ihtod  rernrviHi  ven- 
tral ly,  where  it  ig  hollowed  out  to  form  a  e< walled 
"eanitTOHtonie**  with  thiek  etige.  Margins  of  body 
tliii-k,  with  ondifferentiated  tegument,  Tegmuent  niam- 
milhtk«l  with  heriii.splierii'al  elevatioii>f  of  variuus 
<le.«ignM;  on  the  dorstil  Burfa^v  varia)de  deprej^Hionf^;  on 
tlie  ventnd  piirfaee  mon^  or  lest*  ('onj*tant  iuhXa  and 
groovt^s;  two  paired  lungitudinal  projeeting  foldti  (eoxal 
fiildHi  near  median  border  of  coxte,  dlsappexinng  pi>H- 
terifir  of  eoxie  I\';  a  pair  of  similar  fold**  {^ui>eret>xal 
folds?)  above  an<l  lateral  of  eoxa^  one  transverse  preBQnl 
furrow;  one  trannverife  jHjHtJinal  fur- 
row; one  longitudinal  anal  grrw^ve  ex- 
tending from  anus  to  jKij^taiial  gn>ove. 
Eyeii  present  or  absent. 

Type    rpeoes. — O.     Siinffnt/i    (Au- 
donin,  1827)  Koch,  1844. 

Neumann  cites  ten  «i>e<'ies  for 
thiH    genus.       The    hoHt-known 
forms  are — 
Ornithodoros  Savignyi^  an  African  form  which  attacks* 
man  and  animals  and  is  alleged  to  produce  ^juite 
hierious  effects. 
0,  turlcata^  an  American  form  (South  America,  Mex- 
ico, southern  United  StateH)  which  attacks  hogs  and  man,  with 
alle^^ed  occassional  fatal  results, 
O,  Jfe{/niHt\  the  spinose  ear  tick  which  attacks  cattle,  horses,  asses, 
dogs,  sheep,  and  man. 


Fio.  79.— <5ftpitulmii  of  Inrva  of 
ArtfOMfJliniatus.  VentmJvk-w, 
Greatly  enlarged.     Original, 


Fio.  ao,— Dorpftl 
View  of  mandi- 
bles of  wiine. 
Grciitly  tnliirfreil 
Original. 


'Synonymy  asp  Dibljoiul^phy. 


1844: 


Omithmlums  Korn,  1844,  p.  219.— Idem,  1H47,  pp.  11'12.— Ft>RHTEKBERO»  1861, 
p,  208.— Canektrin^  IH90,  p.  531.— IniiM,  1892,  p.  582.-^TRotTKs»ART.  1892, 
p.  47,— Xeumanx,  189H,  pp.  %  2ij-44.— Ixjcnsulhy,  \mj,  p.  240.— Ward, 
JiMXla,  pp.  Im*-198.— IiiEM,  1900b,  p.  4:]7.~8almox  k  Stjle8,  1901,  pp.  407- 
414.  [i*ce  alt*o  Caxektkini  &  Fanzaoo,  1877,  p.  194.] 
1877:  Argm  {Omitkodorm  )  in  Mcrkav,  1877,  p.  1S3. 

1878:  '' Omithoihrm  Koch"  of  KArw4.iJ,  1878,  p.  32L— Marx,  1892,  pp.  2.'^,  234.— 
Idem,    1895,   p.    199.— Osborn,  1890,  p.  255.— Morgan,  1899,  p.  137. 
Rhijiichoprium  Marx,  1895,  p.  199;  type,  f^pitiostim. — <1sbohn,  1896,  p.  255.     [8e© 
aI»o  Neumann,  1896,  p.  42.]     [Not  to  beeonfu^eil  with  Rhtpichoprion  Her- 
MANN,  1804,  araehiioid;  Ok  en,  1814,  dipteron.] 
*'  (Jrtnthodorom  Koch''  of  Mokoan,  189U,  p*  136. 


1895: 


mm: 
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The  Bpinose  Ear  Tick  (OrnUhodoroif  Megnmi).^ 

(Figures  G5-4i7,  82-108.) 

Specific  diaonobis. — Omilhodoros:  Adult. — Body  phial-sliaped;  slightly  attenu- 
ated anteriorly,  broadest  at  legs  II,  slightly  constricted  near  legs  IV,  broadly 
roanded  posteriorly;  color  brown  to  violet  or  black.  On  the  surface,  symmetrical 
deprensions,  one  arciform,  longitudinal,  from  each  side  of  the  projection  corre- 
sponding to  the  capitulum;  lateral  and  slightly 
anterior  of  this,  an  infundibuliform  depression; 
in  .back,  along  the  lateral  border,  a  longitudinal 
groove  of  variable  length,  sometimes  interrupted; 
a  median  groove  occupying  the  greater  length  of 
the  posterior  halL  Ventral  surface:  Preanal 
groove  absent,  replaced  by  a  first  postanal  groove 
at  a  tangent  to  the  anal  slit,  straight  and  Joining 
the  cozal  groove;  the  true  postanal  groove  near 
posterior  border;  a  broad  anal  groove  terminating 
at  this  postanal  groove.  Subcoxal  and  coxal  folds 
broad,  well  marked,  the  latter  not  passing  coxae 
II,  and  the  coxal  groove  passing  between  coxa?  I 
and  II,  extending  backward  to  the  second  {>ost- 
anal  groove  and  disappearing  on  the  sides  near  the 
posterior  angle  of  the  body.  Stigmata  circular, 
Fio  8i.^Two  Hcnse  oikbm  on  tanas  I  250  //  in  diameter,  stigmal  pore  semilunar.  Anal 
of  embryo  of  ^ir<7a«}»inid/tf«.    Greatly  ,       -         ,       ^v        ^  //,-,%  .     ^^^      «      «^^ 

enlarged.   Original.  ^alve  broader  than  long  (150  to  200 /<  by  200  to 

250  //),  each  lip  provided  with  short  hairs.  Eyes 
absent  Tegument  slightly  rough  (shagreened),  forming  an  irregular  mosaic,  strewn 
with  numerous  fine,  short  hairs.  Reticulate  fossettes  occupy  the  ventral  and  dorsal 
depressions;  others  scattered  here  and  there. 

On  the  ventral  surface  between  the  two  postanal  grooves,  extremely  small  and 
hard  spines.  Capitulum  very  small  and  short;  150  //  from  base  of  palpi  to  extremity 
of  hypostome.  Maxillae  slender,  490  M  long,  digit  75  /i,  stalk  slightly  and  insensibly 
swollen  proximally.  Internal  apophysis  of  digit  thick,  provided  with  four  teeth, 
two  tenninal  nearly  perpendicular  to  each  other,  and  two  intermediate,  smaller; 
external  apophysis  with  superior  tooth  slightly  salient,  inferior  tooth  large,  Ijent 
backwanl;  median  tooth  well  developed.  Hypostome  blade-shaped,  broad  at  the 
base,  rounded  at  the  extremity,  unarmed.'  Palpi  thick,  300  //  long  (90  |/,  85  /i,  65  //, 
60  //,  from  first  to  fourth  article),  with  articles  relatively  broad  and  short,  the  se<rond 

*  Synonymy  and  Bibliography. 

1883:  Argas  Mnipuni  Drcte,  1883,  pp.  196, 197.— M^gxin,  1885,  pp.  466,  472-475,  pi. 

XXI,  figs.  1-8.— Neumann,  1888,  p.  96.— Idem,  1892a,  p.  101.— Idem,  1892b, 

p.  105.— Railliet,  1893,  p.  718.— Dolly,  1804,  p»  980.     [See  also  Neumann, 

1896,  p.  42,  as  syn.  of  Onulhodoron  Megivm.'\ 
1893:  *'Argas(tmcr\cnnn  Packanl"  of  Townsend,  1893,  pp.  50-52. 
1895:  Rht/nrhoprium  i^pirwifum  Makx,   1895,  p.  199,  pi.  ir,  figs.  1-li. — Osborn,  1896, 

pp.  255,  256,  pi.  Ill,  figp.  1-li.     [See  also  Neitmann,  1896,  p.  42,  and  Stiles  & 

Hassall,  1891,  p.  1,  as  syn.  of  Ornithviloros  ^fe(pl()u.'\ 
1896:  Oniithodoros  Majnlvl  (DugOs)  Neumann,  1896,  pp.  42-44,  figs».  36  a-b.— Wakd. 

1900a,  p.  199,  fig.  3.— Stiles  A  Hassall,  1901,  pp.  1,2.— Salmon  &  Btiles, 

HK)1,  i)p.  408-414,  i\p^.  65-67,  82-108. 
"Megnin  descTibes  and.figur(*s  t<H.'tli  in  five  transverse  rown,  of  which  the  first  on 
each  half  comprises  only  one  tooth,  and  the  last  four;  none  of  Neumann's  or  our 
l)reparations  corresponded  to  this  description. 


An.  Rpt.  B.  A.  I.   1900  P«^TE  LXXIX. 


4  *  '% 
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Haines, del.  a  Ho«n»Co..Lrth«c«M««ie 

FIQ8.  82,  80,  90.     DORSAL  VIEWS  OF  THE  SPINOSE  EAR  TICK  (ORNITHODOROS  MEQNINI). 
NATURAL  SIZE.     ORIGINAL. 

FIQS.  83,  87,  91.    THE  SAME.  X2.     ORIGINAL. 

FIQ8.  84,  88,  92.     VENTRAL  VIEWS  OF  SAME  SPECIMENS.     NATURAL  SIZE.     ORIGINAL. 

FIGS.  85.  89.  93.    THE  SAME.  X2.    ORIGINAL. 
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110  //  broad;   on  doc^al  ewrfme  o/  the  articlcfl^  espedsMy  id  the  fiist  aod  at  llae 
doi3«d  Ija^  o£  the  cftoittilum.  iii  tmck  of  i\ie  ine^iioR  of  the  psdpi,  Dumeraos  peutuiAo 


Fio,    95,— Yenlml    vkw    ot    spii] 
nytnph  of  «iir  tIelL     OrenilK 
l&rscd.    After  Mtu-  x ,  1  K»5,  PL  J 
la. 

iormer  orn^upy  a  crcsoeutic  baud  dor- 
nally,  the  h<»ni!?  of  the  rre{*eent  extend- 
ing to  legri  III  or  lY,  Imt  v*^iit rally  the 
spineH  extjt'nd  to  or  slightly  beyond  the 
Stlgiuata  on  ^alit-nt  tul»errl<»si,  300  to  S50  m  in  diameter. 
Anus  very  eiTiall,  eli^'htly  broader  (110  to  120  /i)  th.m  long. 
Oa|i(itnhiiii  fiuhtermiiial  in  young,  inferi<:)r  in  older  indindimli?, 
elongate?,  tiaw*  *s  kjng  as  {nilju;  abcHit  375  //  from  base  of  palpi 
to  tip  of  hypoisfonie.    Mandible^s  760  ;/,  digit  85  //,  bai^e  ist^rrely 
swolU'n  posteriorly;  intonial  apophysis  of  di^t  ><tron^,  with  fonr 
teeth)  two  external  and  terminal,  two  wrnall  and  intermediate;  external  apopbyms 
with  long,  strong  j>o«ter-iH>Ktorior  teeth;   median  apophyaia  normal .     Hy|x>Btome 
lanceolate,  each  half  with  fonr  rowe  of  seven  to  nine  strong  alternating  teeth-^  Uva 
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Fig.  08.— Portion  of  skin,  showing  spines  and  hairs. 
Greatly  enlarged.    Original. 


teeth  of  the  median  row  on  each  half  on  same  transverse  planeci.     Palpi  thick,  456  /« 
long  (140//,  125//,  110//,  180//,  from  first  to  fourth  article) ;  second  article  110//  broad; 

hairs  not  ver\'  numerous  on  last  three 
articles,  six  to  eight  short  terminal 
hristleH.  I..egs  long  and  strong;  coxte 
very  short,  but  broad,  almost  marginal; 
other  articles  cylindrical,  relatively 
short  (!onipared  with  theic  diameter; 
ventro-teniiinal  portion  of  tarsi  elon- 
gate, claws  strong,  pulvillum  absent. 
i      %  "■'  ^.        ^     v^^'^fS  Hexapod  ^(rra.— The  hexapod  larva 

/v    ,         / '^       #     »     >^  .  *'*^         ^  elongate  oval,  with   long  terminal 
%:if  y      *         ■       ^     K     f '       i^  /         capitulum,  measuring  0.61  mm.  from 

tip  of  hypostome  to  posterior  extrem- 
ity. The  tegument  is  finely  striated, 
and  pien^ed  with  symmetrically  ar- 
range<l  pores,  from  which  bristle-like 
hairs  issue.  The  palpi  and  hypostome 
are  of  practically  equal  length;  hypo- 
stome with  two  rows  of  denticles  on 
each  half;  palpi,  first  article  short,  sec- 
ond and  third  long  and  equal,  fourth 
short.  Between  coxse  1  and  II,  and  II  and  III,  are  found  minute  spiracle-like^ 
structures  in  the  cuticle.     On  the  claws  is  found  a  small  pulvillum-like  pad. 

Some  of  our  specimens  of 
this  species  show  a  pupa-like 
stage.  They  are  about  4  mm. 
long  by  about  2  mm.  broad, 
rounded  white  pyriform 
structures  with  one  end 
elongate.  Closer  examina- 
tion shows  the  outer  cover- 
ing to  be  a  smooth,  cast  skin; 
the  cast  hypostome  has  two 
rows  of  denticles;  three  pairs 
of  legs  are  present,  pair  I 
larger  and  longer  than  II  and 
III.  Inside  of  this  distended 
smooth  hexapod  skin  with 
terminal  capitulum  is  found 
the  spinose  octopod  form 
with  subterminal  capitu- 
lum, and  with  well-devel- 
oped claws  on  the  tarsi,  and 
four  rows  of  denticles  on 
each  half  of  the  hypostome. 

We  have  not  seen  this  stage  alive,  but  from  the  general  structure  it 

*  Whether  these  structures  are  actually  stigmata  and  pulvilli  remains  to  be  deter- 
XDxned  when  fresh  material  can  be  obtained. 


Fig.  W.— Ventral  view  of  capitulum  of  same.    Originid. 
Greatly  enlarged. 


Fig,  KMX—liflr  tick  uiKT 
shedding  till?  nymph 
akin.  G  really  tnlArjjcd. 
Orlgliml. 


18  apparent 

O.  Mjgnlnl  passes  a  resting  ptqm-likc  stu^*\  This  is  \\\  no  inouns 
sui^rising',  since  th«?  differenies  Uetwef'ii  tht^  lit'Xiipod  and  \h\i  urti>jx>d 
stages  of  the  Ar*,msidro  are  far  greater  than  those 
betwiM^i  the  eorrespoiiding  stages  of  the  Txodi<he. 
This  is  appareutly  the  stage  which  Tuwnsend  (18^3) 
interpreted  as  an  egg. 

Tlie  spcciniens  in  (juestion  were  taken  <n\  |>ixst- 
mortcni  examination  from  the  ear  of  cattle  in  San 
Dimas,  CaL,  by  Mr.  M.  L.  Eekcls,  and  sent  with 
other  stages  of  the  same  tick  tf>  this  Inbomtury  for 
determination. 

This  tick  is  remarkable  for  the  dilfenMiee  in 
appeanince  between  the  yonng-  spiney  stage  and 
the  adult  form,  a  difference  tliat  is  so  great  that 
the  two  stages  have  been  described  as  belonging  to  ditferent  si>e<nes. 

The  ear  tick  has  T>een  reported  to  this  Bureau  a  numfier  of  times, 
notably  from  Texas,  New  Mexico,  California,  Kansas,  and  Nebraska. 
It  wa,s  originally  described  from  Mexico  h^  Duges,  who  gave  the  fol- 
lowing account  of  it: 

AF(j*\!i  Mfyniiii  All  Dug.' — This  epizoon,  very  abandant  in  tlie  8tate  yf  Guanajuato, 
18  foiinil  on  the  liurne,  the  a^,  and  the  ox,  pnnrijjaily  in  tht*  earn,  and  la  spread  fre- 
quently to  other  animals,  in  particular  to  man,  fur  I  have  often  removed  it  horn  the 
ear  paj^^age  f»f  rhiklreii,  and  even  of  aduiti*, 

Tlie  bcwly  ot  the  Garrapata,  wider  anteriorly  than  t>oHtenorIy^  in  the  shape  of  a 
guitar,  in  Wah  depreese^i  than  thatitf  the  Turieata.  It  i!^  eovered  with  little  horny 
spines,  the  rolor  of  mahogany,  innrrounded  l>y  a  border  at  the  Nise;  the  genemi  eolor 
18  lead  eohir,  witli  lepr^  <*f  deep  yellow.  The  nmlu,  very  HJimll  enmpare<i  wHh  the 
female,  an<l  yellowi&<h  when  it  ia  fasting,  has  larj^e  h^s  eomparatively,  the  largest 
being  thoBi*  of  the  jmir  IV,     The  lega  are  more  robur^t  than  those  of  the  Tuficata, 

^Argm  l/rj^wmi  Alf.  Dog.— Este  epzoario^  abundant/wimo  en  el  Estado  de  Guana- 
juato, &e  halla  t?ohre  el  caMllo^  el  asno  y  el  buey,  prinidpalmente  dentro  de  h:a  ore- 
ja^,  y  «3  pega  eon  frecneneia  li  otros  animale??,  en  partienlar  al  liondvre,  pue»  no  poeaa 
vecei  lo  he  extirpado  del  eoii<hiet»)  anrinilar  de  nitlos  y  ann  de  adultos. 

El  euerfio  de  la  garrapata,  nuis  anelio  hikia  adelarite  (|ue  h:ieia  atnis,  en  fivrma  tie 
guitarra  (pandunfuriMe),  en  mi^'noH  deprinndo  ipie  el  di*  la  Turirata;  estii  euhi^rlo  do 
pe(|Uei\aH  e,'*pinaH  eorneas  (v.  Jig.  |),eulorde  toabat  i^ireundadti.H  jxjr  un  rodele  en  la 
bawe  (lig.  4);  el  color  general  es  a])loniado,  eon  las  patas  de  un  alconado  bajr>.  El 
rnaebo  (fig.  iJ),  muy  ehieo  reispeeto  li  la  hend)ra,  y  amarillohio  enando  ciHt4  en  aynnus, 
tiene  las  piit^t^  mas  largas  resjM'eti  vaniente,  Fiendo  mils  gmndes  lay  del  lUarto  |iar,  J^as 
pataj^  (fig,  5)  son  Jiuts  robiistasi  (jne  de  la  Turieata,  a|iartadus  una  de  otra  (fig-  2),  y 
eon  difieultad  m  distingnen  la-^  ancji-^;  bay  dcjs  espimtas  debajo  del  dkimo  artfeulo. 
Laa  piezas  bueales  t^len  de  un  rej>nlgo  cireular;  Ian  inaxilas  tienen  en  la  extremidad 
tlos  laminae  bidentadas  (fig.  8,  a)  y  la  lengiicta  (fig.  8,  b)  estd  provista  de  dientea 
dirigldos  hjtcia  atnia  y  mas  agudas  en  el  maeho  que  en  la  hem!>m. 

Como  He  ve  p<»r  CHta  breve  de^eripeion,  puramente  difereneiah  no  se  pueden  con- 
fund  ir  lafi  Turitatan  con  la«  tiarrapatas^,  r'an'cen  estaa  ultimas  menow  nociviu^;  A  lo 
m^^noH  eii  uvSe  filcil  ba^-erles  soltar  la  presa,  e  in:t[>eriir  qu€*  dejeu  nn  roetro  en  la  herida; 
mucbaa  vece«  Ijasta  el  aeeite  para  obligarlaa  a  dcBprenderee, 


As  IB  m-en  from  this  brit^f,  pimdy  drffercititkl  ac^ription^  it  b  not  rxm^ihle  to  i^m- 
iu»Q  the  TuricataH  nnlh  the  (tarmpiitas.     It  t^t-emt^  that  these  latt*'r  are  leaa  uoxiuus; 
at  ]vmi  it  ifj  <?aHier  U»  makt*  thi.'iii  luose  tlieir  hold,  and 
to  3'>n*writ  thfir  leaving  the  riijirtuhini   in  Ihf  wound; 
fn^iuentiy    oil    is^  siilli- 
cieni  to  rnuki*  ^Lem  drop 
off. 

Neiunann    exftin- 
ined  a   iiaiiil>«r  of 


"FluJ06w— i>oniftl  view 
of  resting  (jteye  b**- 
1  weon  ht\i(ii|><wl  nnei 

Orviitly     culmrgvd. 
Origintil 


105.— DtifiUil      view 


Fig.  lOi.— T*iiiiis   I    of 
iWe  view,    Orfglnat. 


in  Mexico  by  Diig^s^,  bas- 
ing a  detailed  deseriptioii 
upon  them*  This  de.-^cription  Boeins  to  agree?  in  esseii- 
tial  rharueters  with  the  fornix  wo  find  in  the  Uuit*'d 
States*.  Neumanij  calk  attention  to  the  faet  that  the  njraph  is  better 
arrned  than  the  adult  and  may  grow  to  be  as  larg^e.  He  states  that 
he  would  hesitate  to  c(nisider  these  two  forros  as 
lu'lonj^'ing  U)  the  «anie  speeiefj  had  be  not  found  a  ca^t 

nymph  wkin  around  a  fe- 
mah\  We  have  repeatedly 
followed  this  transfornia- 
tioo  on  speeimen8  sent  to 
us,  and  can  (*ontinn  beyond 
fjuestion  the  t^tatenient  that 
the  nymph  and  the  adult 
are  v^ery  dissimihir. 

Judging  from  letti^rs  re- 
ceived by  tbi^i  Hureiiu,  the 
ear  tick  is  accursed  of  raus- 
ing  a  v^ariety  of  troubles.    Some  correspond- 
ents report  sickness  and  even  death  among 
cattle  as  having  been  caused  by  the  jmrasite, 
while  others  are  not  inclined  to  attach  so 
much  imi>ortance  to  its  presence. 

Owing  to  their  position  in  tlic  ear,  it  i^  not  possible  to  Uiie  any  very 
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drastic  measures  against  them,  but,  as  a  rule,  if  an}'  bland  oil, 
such  as  linseed  or  olive  oil,  is  poured  into  the  ear,  the  ticks  will  soon 
vac^ate;  they  are  not  killed  by  this  treatment,  hence  every  tick  caught 
should  be  crushed  in  order  to  prevent  increase. 

Family  Ixodids  *  Murray,  1877. 

Family  diagnosis. — Ixodoidea:  Scutum  present.  Capitulum  terminal.  Digit  of 
mandibles  provided  with  two  apophyses;  internal  apophysis  generally  short,  termi- 
nated by  one  to  four  equal  or  une<iual  teeth;  external  apophysis  elongate,  parallel  to 
digit,  bearing  on  its  free  border  two  to  five  teeth,  which  increases  in  size  from  the 
distal  to  the  proximal.  Palpi  free,  second  and  third  articles  valvate  on  their  median 
surface;  fourth  article  very  short  in  adult,  as  tactile  appendage,  situated  in  an  infero- 
terminal  depression  of  the  third.  Legs  a  little  unequal,  pair  II  shortest,  pair  IV 
longest;  femur  and  tibia  presenting  pseudo-articulation  near  proximal  end,  except  in 
pair  I,  where  the  pseudo-articulation  is  distal;  tarsus  with  pulvillum.  Stigmata  pos- 
terior of  the  coxte  IV.  Genital  pore  median  at  height  of  coxae  I  to  III;  two  sexual 
grooves  extend  from  here  posteriorly,  more  or  less  divergent,  toward  posterior  margin. 
Sexual  dimorphism  very  marked. 

Male. — Usually  suialler  than  female,  flatter,  often  of  less  regularly  oval  contour, 
anterior  extremity  being  much  straighter  than  posterior;  dorsal  shield  covers  entire 
dorsal  surface  or  all  but  a  marginal  band;  posterior  margin  ordinarily  divided  into 
eleven  quadrangular  festoons,  distributed  between  dorsal  extremity  of  the  two  stig- 
mata, and  often  extending  under  the  ventral  surface.  These  represent  in  some  cases 
marginal  shields,  the  number  and  form  of  which  are  often  variable. 

Female. — At  first  flat,  later  may  become  very  thick,  dorsal  shield  confined  to 
anterior  part  of  animal,  remains  comparatively  small.  Capitulum  with  two  sym- 
metrical porose  areas,  not  found  in  lanw,  nymphs,  or  males. 

Type  genus. — Ixodes  Latreille,  1796. 

Most  of  the  ticks  described  to  date  belong  to  this  family,  which  may 
be  divided  into  two  subgroups,  ranked  by  some  authors  as  "  families," 
by  other  authors  as  "tribes."  The  most  natuml  course  to  follow  is 
to  call  them  subfamilies,  under  the  names  Ixodinte  and  Rhipicephalins?. 


'Synonymy  and  Bibliography. 

1834:  Fam.  7uorfW(  French  Ixodes)  Duois,  1834a,  pp.  14, 19-20.— Idem,  1834c,  pp.  33-35. 

1859:  Fam.  Ixodidh  Gervais  &  van  Bekeden,  1859,  pp.  460,461. 

1877:  Fam.  Ixodidse  Murray,  1877,  pp.  185-204.— Canestrini,  1890,  p.  530.— Idem, 
1892,  p.  581.— Idem,  1897,  pp.  468, 469.— Trouessart,  1892,  p.  22.— Salmon  <& 
Stiles,  1901,  pp.  414-478.  [See  also  Canestrini,  1890,  p.  482,  and  Troues- 
sart, 1891,  pp.  295,  297,  302.] 

1877:  Fam.  Ixodini  Canestrini  &  Fanzaoo,  1877,  pp.  178-192. — Canestrini,  1890, 
pp.  475-529.     [See  also  Trouessart,  1891,  p.  307.] 

1880:  Tribe  Ixodides  MAqnin,  1880,  pp.  120-132. 

1885:  Subfam.  Ixodidx  Berlese,  1885,  p.  131. 

1886:  Tribe  IxodMs  Railliet,  1886,  pp.  495-499.— Neumann,  1888,  pp.  89-95.— Idem, 
1892a,  pp.  93-100. 

1892:  Subfam.  Zioe/iTWP  Trouessart,  1892,  pp.  38,  47.— Railliet,  1893,  pp.  704-714.— 
Neumann,  1896,  p.  2.— Idem,  1897,  pp.  324-420.— Idem,  1899,  pp.  107-294.— 
Ward,  1900a,  pp.  196,  199-205.— Idem,  1900b,  pp.  435-437.  [See  also 
Trouessart,  1891,  p.  307;  misquotation  lor  Zrodtcfa?.] 

1892:  Tribe  Ixodinx  Neumann,  1892b,  pp.  96-104. 

1892:  Group  Antistomata  Marx,  1892,  pp.  234-236. 
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Subfamily  BhipicephalinsB  *  Salmon  &  Stiles,  1901. 

Subfamily  DiAGNotuH. — I.vodifLr:   Palpi  nhort,  more  or  letw  conical,  but  usually 
longer  than  the  hyixwtonie. 
T Y PE  f  1 ENUH. — Rhipio'phalus. 

This    subfamily    contains   the    genera    Iihij}we]>halm^    lioophilu^^ 
ILiBmaphy»alii<s  and  Dtri^macentor,    (For 
analytical  key,  see  p.  885.) 

(tejojs  Rhipicephalus"  Koch,  1844. 

Generic  diagnosis. — Rhip'wephalimv. :  Eycv 
distinct;  base  of  capitulum  1)rr>a(ler  than  long, 
hexagonal  on  dorsal  surfa<*e,  forming  at  c^(rh 
side  a  projecting  angle.  Palpi  short,  broad; 
third  article  prolonge<l  on  its  dorsal  surfaiv 
by  a  short  rt»trograde  jwint;  first  article  by  an 
internal  (median)  lolx%  occasionally  not  dis- 
tinct, and  slightly  retrograde.  Coxa»  I  \i'ith 
two  generally  large  teeth.  Stigmata  in  form 
of  a  comma,  with  short  tail  in  the  female,  long 
tail  in  the  male. 

Male  with  two  pairs  of  anal  shields  (dypei): 
(1)  One  pair  of  large  adanal  shields  placed  at 

each  side  of  the  anus,  triangular  or  occasionally  rt»ctangular;  (2)  one  j>air  of  smaller 
shields  lateral  of  these. 

Type  species. — H.  miujuineuH  (J^treille). 


Fig.  109.— Doraal  view  of  an  Itulijui  mule 
Rhipicephalus  mnffuineug.  Greatly  en- 
larged.   Original, 


^  Synonymy  and  Bibliography. 

1844:  Fam.  RhipiHomUUii  Koch,  1844,  pp.  234-289.— Idem,  1847,  p.  24-27. 

1861:  Fam.  Rhipitdomiden  FVrstenhero,  1861,  p.  208. 

1890:  Coni/xUpi  Canestrini,  1890,  p.  491.     [See  also  Neumann,  1897,  p.  325.] 

1892:  Fam.  Rhipi«tmnid/e  Marx,  1892,  pp.  235,  236.     [8ee  also  Caneotrini,  1890,  p. 

482.— Trouessart,  1891,  p.  298.] 
1897:  Tribe  RhipicejthaLr  Neumann,  1897,  pp.  325-420. 
1901:  Subfam.  RhijncephaJiim:  Salmon  &  Stiles,  1901,  pp.  415-458. 

'^Synonymy  ani*  Bibliography. 

1844:  RhipirephahtH  Kocii,  1844,  pp.  2:^8,239.— Idem,  1847,  pp.  26, 27.— FI^rstenberu, 
1861,  J).  208.— Murray,  1877,  pp.  187,  200.— (-anestrini  &  Fanzacjo,  1877,  p]». 
179,  186,  liM)-192.— (\\NFxrRiNi,  1890,  pp.  479,  4^3,  484,  487,  489,  4iH),  491,  492, 
493,  513-519.— Idem,  1892,  p.581.— Troue.ssart,  1892,  p.  47.— RAiLLitrr,  1893, 
p.  712.— Marx,  1S92,  pp.  233,  2;iS,  236.— Neumann,  1897,  i)p.  325,  326,  384- 
418.— Mo'ioAN,  1899,  i)p.  138,  139.— Ward,  1900a,  p.  201.— Salmon  &  Stiles, 
1901,  pp.  415-419. 

1889:  Phavloij-odea  Bkrlese,  1889,  fasc.  lv,  Nos.  7-8;  tyjH?,  rti/uj*.  [Seealw:)  Neumann, 
1897,  pp.  384,  l^HOj  as  syn.  of  Rh\})irephnlm.'\ 

1889:  J*limilixo(h8  Berlese,  1889,  fasc\  lv,  No.  8,  Taf.  (misprint  for /»/t<iM/f>uv>f//'/» ).— 
Canestrini,  1890,  pp.  485,  487,  488,  4JK),  491,  492,  511.— Neumann,  1897,  p. 
420. 

1892:  **/V/aK/om;f/fj»  Berlese"  of  Marx,  1892,  p.  236.— Morcian,  1899,  j).  139. 

1899:  ''  RhicephabiH''  in  Fuller,  1S99,  p.  392  (misprint  for  Rhipicephalus). 

1 1359-  Ol 27 
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Pio.  110.— Ventral 
view  of  Rhipireph- 
alussanguinetu. 


Fig.  111.— Stigmen 
oftiune.  Greatly, 
enlarged.  Orig- 
inal. 


There  is  some  differeiuH^.  of  opinion  regarding  ttie  genus  to  which 
the  Texas  fever  tiek  belongs.  While  it  was  originally 
placed  in  the  genus  Ixodes  by  lK)th  Say  and  Riley,  Cur- 
tice proposed  for  it  a  new  genus,  Bfh- 
ophilus^  and  this  name  has  been  very 
generally  adopted  by  American  authors 
and  even  by  the  press.  Its  validity  is, 
however,  disputed.  Undoubtedly  the 
Texas  fever  tick  does  not  belong  in 
Ixode^^  and  the  (juestion  is  whether  it 
should  l)e  placed  in  Rhlpicephalus  or 
be  made  the  basis  of  a  distinct  gen  as, 
BixrphUm.  It  must  ]>e  admitted  that 
Boophilm  is  by  no  means  so  clearly  defined  from  Rhipi- 
c^haluH  as  the  latter  is  from  Det*^tnacent</r,  TLam/iphyH- 
alis^  or  Ixodes.     On  the  other  hand,  it  is  to  a  certai  n  extent  different  from 

the  average  lihlpicep/ut- 
Ivs.  Neumann,  who  has 
examined  more  different 
species  of  tic^ks  than  any 
other  author,  and  to 
whose  opinion,  therefore, 
great  weight  should  be 
attached ,  unhe.si tatingly 
suppresses  the  genus  Br/- 
ophihiH,  not  giving  to 
it  even  subgeneric  rank. 
Ward,  on  the  other  hand, 
inclines  -to  look  u[)on 
BfxphfhiH  as  of  generic 
rank,  and  the  late  Dr. 
Marx  (lSiii>)  was  of  the 
same  opinion.  Our  own 
view  has  bi»en  for  some 
years  that  B(H>phiht*i 
should  b(^  giv(»n  at  least 
subgencM-ii^  rank  under 
Rh  ip!ccjplfahts. 

The  point  at  issue  is  of 
both  theoietical  and  prac- 
tical importance.  Under 
existing  circumstances, 
we  c()nsid(»r  it  better  in 
the  present  pa]HM-  to  hold 
to  the  name  B<Hplulm^  n^cognizing  this  as  a  distinct  genus.     We  are 


Fiu.  11 J 


-VnitrHl  outlino  of  an  undetcnniiK'd  Rhi\t\n\iht\lH* 
fromailoK.    Porto  Rico.    Original. 
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led  to  this  conclusion,  not  onl}'  because  of  the  fact  that  the  genus 
BiMyphiluH  is  not  entirely  unjustified,  hence  a  change  to  Rhijm^eph- 
al^ui  at  present  might  be  only  teniix>i1iry,  but  from  a  pi'actical  stand- 
point, we  prefer  not  to  change  a  technical  name  which  has  become 
almost  vernacular,  unless  the  necessity  for  such  change  is  dearly 
indicated.  From  the  fact  that  some  authoi's  consider 
BoopKUiis  as  entirely  distinct  f  i*om  Rhqylccphalu^^  while 
others  consider  the  two  genem  congeneric,  it  is  evident 
that  the  question  is  not  definit^^ly  settled.     Of  the  two 

opinions  the  one 
here  temporarily 
adopted  has  the 
advantage  of  co- 
inciding with  the     ^'o.  n3.-stifir- 

.,  men  of  Kamc. 

more  generally  orcatiy  cn- 
used  name,  and  in  larsred.  orfgi- 
matters  of  public 
hygiene,  where  others  ]>eside.s 
z(K)logists  are  conc^erned,  it  is 
necessary  to  take  this  into  con 
sidemtion,  unless  popular  ver- 
nacular is  directly  contradicted 
In'  technical  facts. 

Marx  (1892)  states  that  ''Rhi- 
plccphalm    is    represented    in 
North  Americ*a  b}^  a  beautiful 
species    from    California,   and 
one  from  Cape  Disappointment, 
Washington. '"    After  the  elimi- 
nation of  the  Texas  fever  tick, 
however,  we  are  not  personally 
acquainted     with     any    North 
American  species  of  Rhipiceph- 
aJuji,    R.  fian(juinenf<  is  reported 
by  Neumann  for  Panama,  and  R,  hf/rsd  amrricanns  foi*  Jamaica.      We 
have  speitimens  of  an  undetermined  Rhlpfcephnlm  from  Porto  Rico. 
The  following  table  of  species  is  given  \i\  Neumann: 

Key  to  the  Specikh  ok  the  Gem  8  RHincEiMiALrs.' 
[For  forms  {Bfjftphihut)  jvytoried  in  the  Unitetl  States,  follow  Roman  type.] 

Females 1 

Mak^ 13 

Nymphs  ( Phaulixodetf)  23 

^This   key  (loc»s   not   include    tlie   followinp   species:    R,  javatietufis,   R,  fiavus^ 
R.  hhameumy  R.  hicniaphy^aloideSf  R,  rubers  R,  Linneu 


Fig.  140.— I>orsal  view  of  male  Boophiltuaustraliis.  from 
Porto  Rieo,  after  neveml  Kcnerations  on  cattle  at 
Bethesda,  Md.    Greatly  enlarged.    Original. 
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J. — FnmiJ^. 

1.  Palpi  flat  (fors*Ulyf  sUUh  airaight  or  cwurx 2 

Palpi  short,  thick,  angular,  second  and  third  articles  each  drawn  out  laterally 

to  a  sharp  point  ( lioophilu^) 12 

2.  Scuiuvi  brmvn  or  browimh 3 

Scutum  white  ( Zanzibar) R,  piilchelhu. 

3.  Abdomen  of  uniform  color 4 

Abdomen  vnth  white  lines  and  points  (Zanzil>ar) R,  perpulcher. 

4.  Scutum  elongate  oval 5 

Scutum  short  oval  or  as  broad  as  long 8 

6.  Scutum  decidedly  emarginate  in  front 6 

Scutum  slightly  emarginate  in  frotU  ( Zanzil)ar ) R,  hrencoUis. 

6.  Scutum  wUh  unequal  {large  and  small)  punctatiouH  (flurope,  Asia,  Africa,  Austra- 

lia, Philippines,  Central  America) R.  miigaineu*. 

Scutum  loith  equal  punctaiions 7 

7.  Punctations  linearly  arranged ^  few  in  number  (Sumatra) R.  panhimnrtatiiM. 

Punctaiions  numerous  (Africa) R.  pundatissimujf, 

8.  Anal  valve  Jiot  bordered  tvith  while 9 

Anal  valve  Iwrdered  vith  white  (Egypt) D.  rtiiUns, 

9.  tSnitum  vnth  distinct  punctatiotts 10 

Scutum  rough  (shagreened) 11 

10.  Piimiations  eqiuil,  close  together  ( Europe,  Africa,  West  Indi(*») H.  fnirmf. 

Pnnctations uneqiud,  separated  (Africa) R.  simux. 

11 .  Scutum  not  rough  on  margins;  eyes  light  (South  Africa) A',  caftemtis. 

Scutum  rough  (shagreened)  mi  entire  surface;  eyendark  (South  Africa) ..   R,  Ei-ertsi. 

12.  Scutum  elongate,'  sides  convergent  back  of  the  eyes  (wh?  p.  420)..  R.  anuulcUus. 
Scutum  ovaly  sides  not  convergent  back  of  the  eyes  (Africa)  (see  p.  433) .  R,  decoloratus. 

B.—Male. 

13.  Palpi  flaty  sides  straiglU  or  amvex 14 

Palpi  short,  thick,  angular;  second  and  third  joints  each  drawn  out  lat<*rall y 

into  a  sharp  jx)int  (see  Brnyphilus^  p.  419) R.  annulnttis, 

14.  Scutum  of  uniform  color ". 15 

Scutum  black  and  white  ( Zauzilmr ) R.  pulchellu*. 

15.  Margiiuil  groove  of  shield  single 16 

Marginal  groove  of  shield  double  (China) R.  rarimitus. 

1().  Scutiim  irith  numerous  punctaiions 17 

Scutum  inth  few  large  jmnctations  linearly  arranged 22 

1 7.  Punctatifms  uneqwU  (large  and  small) ^ 18 

PunctatioNS  equal  or  nearly  so 19 

IS.  Pumiations    distrifmted   regularly  (Europe,    Asia,    Africa,   Australia,    Ct^ntral 

America) A*,  wtnguitu^us. 

l^mctations  dij<triffuted  irregularly  ( Africa) R.  }utnrtntii<itimuj*. 

19.  f\inctations  nepnratrd  ( dintaiit ) 20 

Puiirt/itiotis  coutiguitu^^  making  srutum  rough  (shagreened) 21 

20.  PuiirtationK fine,  covering  entire  nirfaee  (VA\Ti)\n.'y  \iT\v^y\\i'ii\.  Indii»H) R,  hun^i, 

PuucUitit/Wf  detp,  absent  from  margin  and  marginal  shields  (Nubia) . .   R,  ctmifHtsitus. 

21 .  PoHlero-marginalfeMo<m»  with  white  Itorder  (South  Africa) R.  ctifH'tutin, 

Postero-marginal    festoons    of    uniform    color y    only    slightly    ilij<(incl     (South 

Africa) R.  Et^ertM. 

22.  Scutum  {of  young  specimau<)  cover  entire  dorsal  surface  (Africa) R.  ffimtut. 

Scutum  (of  young  tq>€cimens)  absent  from  the  margin  (Sumatra).    R.  i*aulopuncUiius, 
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V. — Phaulixodes. 

23.  Scutum  longer  than  hr<xid,  with  nearly  straigfU  Hides  (see  R.  mn^ineus) rufus. 

Scutum  longer  than  broad ^  Hides  cuned  ( Aljjeria) plumheua. 

Scutum  OH  broad  as  lottg^  sides  slightly  curved  (Sumatra) intetTnedius. 

(tenus  lk)OPHiLUs*  Curtice,  1891. 

Gbnkkic  DiAiSNosis. — Rhij/irephalino".  Eyes  present,  oftt»n  indistinct;  base  of  capit- 
ulum  broader  tlian  lon^,  wider  than  (combined  width  of  palpi  and  haustelluni,  hex- 
agonal on  dorsal  surface,  forming  at  ea(»h  side  a  projecting  angle.  Palpi  short,  broad; 
second  and  third  articties  nearly  equal,  and  widest  about  the  middle,  w^here  they  are 
drawn  out  laterally  into  a  sharp  angle.  Posterior  margin  of  coxie  I  bidentate,  though 
often  indistinctly.  Stigmal  plate  round  to  oval.  Male  with  two  pairs  of  anal 
Qlypei. 

Type  species. — Boophihts  annulatus  (Say). 

It  can  not  be  definitely  stated  at  present  how  many  species  of 
Boi/phUuH  should  be  recognized.  For  North  America  only  one  form 
is  described,  B.  annulatu^^  commonly  known  as  B.  hovis.  Another 
form,  B.  amtralis,  is  found  in  Australia,  India, 
South  America,  Culja,  and  Porto  Rico.  A  third  ^ 
form,  B.  d^colm'atm,  is  described  from  South  Af- 
rica. It  has  been  definitely  established  by  Smith,  Y  \^ 
Kilbourne,  Schroeder,  and  others  that  B.  annulatus  A  Jj. 
is  the  tmnsmitter  of  Texas  fever  in  North  America. 
B.  a^tstralfH  has  been  shown  to  transmit  the  same 
disease  in  Australia,  and  Schroeder  has  transmitted 
Texas  fever  bj^  means  of  Porto  Rican  ticks,  which  ^^^  ui—Antero. lateral 
we  look  upon  as  identical  with  B.  auatralw.  Fuller  comer,  showing  («)  pro- 
believes  that  B,  devoUratus  acts  as  the  transmitter      ^^,**^"  ^'  ^\l:3 

antero  -  dorso  -  lateral, 

of  the  fever  in  South  Africa.  and  (c)  antero- ventro- 

Other  species  have   been  described  for  other      ^^^^^^um"   projection 
countries,  but  it  is  pi'actically  impossible  at  present 
to  give  a  reliable  opinion  as  to  whether  these  forms  represent  true 
species  or  geographical  varieties  or  whether  they  are  identical  with 
the  above-named  species. 

From  a  practic-al  standpoint  of  quarantine,  however,  the  difficulties 
are  not  so  great  as  they  are  from  a  strictly  zoological  point  of  view; 
for  since  it  has  been  established  that  the  North  American,  Porto  Rican, 
and  Austmlian  forms  all  transmit  Texas  fever,  and  since,  further,  this 
dis(»jiso  also  occure  elsewhere,  as  in  South  America,  South  Africa,  etc., 

'SYXONY.MY    AND    BlKLKXJKAPHY. 

1H91:  hoophilns  Curtice,  1891a,  pp.  31.V319;  tyi>e,  Ixodts  boris=annnlntuH.—liyRM, 
IHiMb,  p.  685.— Idem,  1892c-,  pp.  287-252,  pis.  i-ii.— Marx,  1892,  pp.  2:«, 
236.— 08B0RX,  1896,  p.  257.— MoR(iAN,  1899,  ])p.  138,  139.— Ward,  1900a, 
p.  202.— vStilks  &  HAH8ALL,  1901,  pp.  2-4.— Salmon  &  Stiles,  1901,  pp.  419- 
446.     [St»e  also  Neimann,  1897,  p.  384,  a*<  syn.  of  RhipicephahiH,] 

1898:  ^^ Boophyl is  CxirtUte^^  of  Niles,  1898h,  p.  25  (ininprint  for  Ii(}0{ildL{k*\, 
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it  will  be  necessary  to  look  upon  any  form  corresponding  to  Boophil'u^ 
as  potentially  infectious. 

The  following  key  will  serve  to  determine  the  various  forms  which 
come  into  considemtion  in  connecrtion  with  this  genus: 

Key  t«)  the  Specter  of  the  GENrs  Ii<M>piiiLr8. 
[For  foniiH  reporte<l  in  the  UnittMl  States,  follow  Honiaii  type.] 

1.  Fiervi  red  sjyut  aiUerhrh/  in  middle  firld  of  fenmle;  imde  vithonl  a  tail;  number 

of  roirs  of  deiUir/ex  unknown.     Uncertain  Went  Indian  speciea 

IltrmaphymliH  rowa^  p.  445 
No  such  r'X)t  reported  for  female;  male  with  or  without  tail;  6  to  10  rows 

of  denticles  on  hypoetome 2 

2.  HypoiAome  with  6  rowts  of  denticles 3 

Hypostome  with  8  rows  of  denticdes 4 

Hypostome  with  10  roics  of  dtnticks;  male  inth  distinct  horny  tail.     Tifpe 

loadity  (Japan ) Rhipicephalus  caudatus^   p.  437 

3.  Mc.le  uriUi  distinct  homy  tail.     The  Blue  Tick,  South  Africa H.  dec.olmatu»,  p.  433 

Male  nnhiouni.    A  doubtful  South  American  form.    Type  locality ,  Buenos  .iires,  p,  44b 

4.  Moie  mth  distinct  h<tmy  toi7  (Australia,  India,  Venezuela,  Cuba,  and  Porto 

Rico)  B,  australiSf  p.  427 

Male  without  homy  tail. .  - 6 

5.  North  American  form  (porone  areas  of  female  not  united  in  median 

line)  Boophilus  annulatus,  p.  420 

North  African  form Trade's  Dugesii  misdet.y  p.  439 

Chticfums  form  (jtorose  areas  of  female  united  in  median  line  of  capitu- 

lum) f Rhipicephalus  calcaratuSy  p.  441 

The  North  American  Texas  Fever  Tick  (Boophilus  annulatiis).^ 

(Flpnrfs  42-^,  59,  «K),  62-64,  68,  151,  153H-b,  154a.) 

Specific  diagnosis. — Boophilus:  Male. — Bo<iy  oval,  narrowed  on  front,  broadest 
(1.3  mm. )  at  stijjmal  i)lane,  2.15  to  2.:y>  mm.  lon^.  Si'utum  reddish  brown,  covering? 
entire  dorsal  8urfa<re,  prolonged  in  inmi  by  two  pairs  of  projections — one  pair  of 
mort^  prominent  dorso-lateral  projections,  dorsal  of  anterior  proje(!tion  of  coxae  I,  and 
one  pair  somewhat  less  prominent  and  more  median,  ventro-median  of  first  pair  and 
nearer  the  neck.  Two  cervical  furrows  shallow,  extending  more  or  less  distinctly  to 
the  posterior  In^nler;  may  Ix?  somewhat  interruptinl  in  the  midtlle;  a  nuMlian  furrow 


*  Synonymy  and  BiKLKxiRAPHY. 

1821:  Ixodes  annidatus^A\\  1821,  pp.  75,76;  type  host.  Cirrus  rirgitiianus=Cariactt9 
amerimnus,  East  Florida. — Gervais,  1847,  p.  351.  [(Jiven  txn  syn.  of  Bo- 
ophilus  lM}r is  hy  CvKTiCE,  1891a,  p.  318;  1891b,  p.  085;  Dolly,  1894,  p.  1000.— 
OsBoRN,  1896,  p.  257.]  [See  also  Neimann,  1897,  p.  407,  lus  syn.  of  Rhipi- 
crphnlnx  (tnnulatus. — Stiles  &  IIassall,  liK)l,  p.  '.i,  as  syn.  of  Btniphiluji 
tinnnlatns.] 

1869:  Irodrshoris  Rilky,  1869,  p.  168,  and  Riley  MS.  in  Packard,  1869,  ]>.  (>8;  type 
host,  Bostanrus;  Mi.'isouri.— Verrill,  1870,  p.  117,  li^'.  41.— Packard,  1873, 
PI).  740,  741.— Li.ntner,  1874,  p.  6:U.— Mirray,  1877,  pp.  182,  188,  193, 
194.— CoHHoLi),  1879,  pp.  267,  350,  389.— >Ioiinson,  1884,  j).  78.— Beardklee, 
1884,  pp.  84,85.— Cook,  1888,  p.  405.— Nepmann,  18S8,  p.  95.— Idem,  1892a, 
p.  1(X).— Idem,  1892!>,  p.  103.— Riley  &  Howard,  1889,  p.  20.— The  Lancet, 
1892,  1,  !►.  756.— Vet.  Joum.,  1892,  p.  337.— Hollvxd,  1S9s,  p.  <M>.— Hint, 
1898,  p.  211.     [(riven  as  synonym  of  Boophilus  Intvis  by  C'irtick,  1892,  p. 
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present  in  posterior  half,  may  l)e  very  indistinct;  posterior  margin  of  body  divided 
into  festoons  which  may  Ix?  only  slightly  marked.  Relatively  large  circular  pores, 
with  extruding  short  bristly  hairs,  scattered  over  entire  surface.  Eyes  small  and 
pale,  often  problematic,  at  I  intercoxal  si)ace.  Ventral  surface  lighter  than  dorsal, 
all  portions  provided  with  short  stout  hairs;  genital  iM)re,  broad,  transverse,  between 
coxiv,  II;  anus  slightly  posterior  of  stigmal  plane;  two  pairs  (►f  anal  i)lates  (clypei): 
one  pair  elongate,  re<;tangular  to  triangular,  close  to  aniLs,  in  some  ceases  extending 
ccphalad  to  middle  of  coxie  IV,  and  caudad  to  near  or  l)eyond  i)o>terior  margin,  the 
anus  being  about  at  the  middle  of  the  length,  in  other  cases  extending  from  height 
of  middle  of  stigmal  area  to  lx?yoii<l  posterior  margin  of  borly;  the  median  borrler 
longer  than  lateral  lx)rder,  thefonner  j)rolonge<i  into  a  point  i)o8teriorly,  the  jxwtero- 
lateral  margin  may  l^e  nearly  straight,  or  somewhat  curveil,  or  irregular  in  outline, 
thus  presenting  broad  tooth-like  projections;  lateral  and  contiguous  to  each  of  these 
shields  is  found  another  shield  somewhat  similar  in  form  but  smaller  in  size.  Median 
caudal  ai)pemiage  absent.  Caj)itulum  450  to  500//  long,  base  similar  to  that  of  the 
female,  but  a  little  straighter,  longer,  more  salient  in  front  of  dorsal  shield,  into 
which  it  penetrates  by  a  sort  of  rectangulai  neck,  lateral  projections  not  very  promi- 
nent. Mandibles  600//  long,  digit  al)out  90//;  internal  apophysis  with  straight  base 
and  bnmd  bifide  point;  external  apophysis  bidentate,  the  terminal  subventral  tooth 
may  l>e  very  small  while  the  proximal  tooth  is  strong  and  large,  or  both  may  be  large. 
Hypostome  similar  to  that  of  female,  four  distinct  rows  of  teeth  on  each  half.  Palpi 
about  190//  long,  similar  to  those  of  female.     Legs  strong;  coxse  large,  those  on  each 


243.:— DiNwiDDiE,  1892,  p.  7. — Osborn,  1896,  p.  257.]  [See  also  Neumann, 
189<),  p.  11.— Idem,  1897,  p.  408.— Ward,  1900b,  p.  437,  as  syn.  of  Rhipiceph- 
alm  anntUcUus.'] 

1869:  Ixodes  xndentaius  Cxamgee,  1869,  p.  121,  fig.  \%= Ixodes  bovis  renamed. 

1891:  Boophilus  {Ixoden)  bor'uf  (Riley)  Curtice,  1891,  p.  313.— Idem,  1891b,  p.  680.— 
Morgan,  1894,  p.  1004. 

1891:  BoophiluH  bovis  (Riley)  Curtice,  1891a,  pp.  313-319.— Idem,  1891b,  pp.  680-* 
(J86.— Idem,  1892a,'  pp.  1-7.— Idem,  1892b,  pp.  226,  231,  232.— Idem,  1892c, 
pp.  237-252,  pis.  I,  II.— Idem,  1896,  pp.  649-655.— Idem,  1897a,  p.  24.— 
Marx,  1892,  p.  236.— Dixwiddie,  1892,  ])p.  7-14.— Rilev  &  Howard,  1893, 
p.  267.— Francis,  1894,  p.  451.— Idem,  1895,  pp.  210-213.— Miller,  1895,  p. 
11.— -Fuller,  1896,  pp.  7(M)-787,  pis.  i-v  [in  jiart  only]. — Lugger,  1896, 
pp.  119,  120,  fig.  57. — OsHoKX,  1896,  pp.  257-260,  pis.  iv-v. — Conxaway, 
1897,  pp.  85,  89,  97,  figs.  1,  2,  5.— Hunt,  1897,  pp.  231-23,3.— Lewis,  1897,  p. 
8. — Mayo,  1897,  pp.  125,  126,  127,  129,  fig.  1. — Dalrymplk,  Morgan,  and 
Dodson,  1898,  pp.  240-243,  pis.  ii-vi.— Freer,  1898,  pp.  256-260.— Niles, 
1898a,  pp.  27,  30,  pi.  ii,  figs.  1-4).— Idem,  1898b,  p.  45.— Pound,  1898,  pp.  404- 
407.— Bird,  1899,  pp.  1,  5,  figs.  1-6.— Lewis,  1899,  pp.  :J-5,  figs.  1-2.— Mor- 
gan, 1899,  pp.  128,  129,  130,  134,  pis.  i,  ii.— LtUiK,  HKK),  i>.  443.— Ward, 
1900a,  pp.  195,  201, 202,  figs.  5-6.— Idem,  1900b,  p.  437.  [See  also  Neumann, 
1897,  p.  408,  as  syn.  of  lihipU-iphalm  amadatm. — Stiles  <fe  Hassall,  1901, 
pp.  2,3,  as  syn.  of  Boophilus  anwdaius.'\ 

1897:  Hhipicephdus  annuUdm  (Say)  Neumann,  1897,  pp.  384,  407-414,  419,  figs.  37-10, 
in  i)art.— Fuller,  1899,  pp.  389,  391.— Ward,  1900a,  pp.  201,202.— Idem, 
UK)Ob,  p.  437.  [See  also  SfiLF>j  &  Hassall,  1901,  p.  2,  as  syn.  of  Boophilus 
(tnuulatioi.'] 

1897:  "  I.rodes  idfutotus  (ramgee"  of  Neumann,  1897,  p.  408  (misprint  for  Ixodes 
iiideutnlux) . 

1898:  "  Boophyloi  />om"  (Riley)  of  Niles,  1898b,  p.  25,  for  Boophilus  borls. 

WK)!:  Boophilus  unnulnt us  (Say)  Stiles  &  Hassall,  1901,  pp.  2,  3. — Salmon  i't  Stiles, 
1901,  i)p.  420-426,  figs.  42-54,  59,  60,  62-64,  68,  151,  \Z^\^it-b,  154/jf. 
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side  contiguous,  a8  broad  as  long;  coxre  I  triangular,  apex  may  l)e  prolonged  ante- 
riorly beyond  the  corresponding  anterior  point  of  dorsal  nhicld,  rem'hing  anterior 

angle  of  base  of  capituluni,  or  may 
be  very  short,  base  posterior  and 
more  or  less  <listinctly  bidentate, 
the  teeth  Hhf)rt,  often  slightly  prf>- 
nounce<l,  or  (|uite  i)n)minent,  the 
lateral  t(M>th  in  some  cases  pro- 
longeil  into  a  well-markwl  spine. 
Tarsi  like  those  of  female. 

FemaU. — Bo<ly  elliptical,  as 
broad  in  front  as  in  Imck,  usually 
somewhat  constricte<l  in  middle, 
near  IV  jwiir  of  legs;  may  attain 
13  mm.  long,  7.5  mm.  broad. 
Color  exceedingly  variable;  live 
specimens  vary  from  a  tawny  yel- 
low (younger  fonns)  to  an  olive 
gi-eeii  (very  old  specimens),  ali^o- 
hol  spectimens  from  yellow  to  red 
or  blai'k;  the  excretorj-  system 
often  shows  thn)Ugh  the  cuticle 
as  tortuous  whitish  (^uials.  Dorsal 
shield  (scutum)  very  small,  visible 
as  a  dark  brownish  sjwt  in  a  de- 
pression at  antc»rior  entl  of  me<lian 
line;  usually  about  1.1  mm.  long 
by  0.8  to  0.9  mm.  broad,  decide<lly 
emargiuate  anteriorly  to  receive 
capitulum;  lateral  Iwrders  nearly 
straight  and  juiral- 
lel  in  anterior  i)or- 
tion,  from  anterolateral  ]M)ints  to  eyes,  then  convergent  fn)m  eyes 
i;audad,  forminj;  a  more  or  less  bluntly  rounded  {Kjsterior  angle  in 
me<lian  line;  cervit^l  gnx>ves  divide  the  anterior  half  of  scutum  into 
three  more  or  U»ss  ixjual  longitudinal  fields,  and  diverge  i)08teriorly; 
surface  of  scutum  provided  with  short  bristles  which  art*  more  numer- 
ous near  anterior  lK)nler  and  near  the  eyes  than  elsewhere.  Eyes 
rather  small  near  anterior  third  of  margin  of  scutum.  On  nearly  the 
entire  length  of  dorsal  surfa<*e  of  Ixnly  are  two 
antero-jwsterior  grooves,  interrupte<l  or  nearly 
effacred  near  plane  of  IV  pair  of  legs,  and  ending  a  short  dis- 
tance  from  the  shield  and  from  j)<)sterior  margins  of  Ixxly; 
also  an  uni)aire<l  me<lian  groove  in  posterior  half  of  IkmIv; 
all  thriH*  vary  with  the  nuisi'ular  contractions  and  may  nion» 
or  k»ss  comj)letely  (lisapjH'ar  when  l)ody  is  replete.  Ventral 
surface  shows  four  pairs  of  mort»  or  less  distinct  marginal 
constrictions  corresiM)nding  to  the  four  pairs  of  legs,  the  IV 
const ricti<m  UMng  most  marke<l,  antero-int^lian  region  also 
<lepn?ss(Hl  at  insertion  of  capitulum;  vulva  small,  median, 
ati»laneof  coxie  I;  sexual  grooves  rorrespondingtn  the  pairtnl 
dorsal  gr(M)vt»s;  but  showing  some  variation  in  different 
sp<'ciniens;  nuMlian  groove  extending  from  anus  to  jK)sterior  margin.  Anus  alxmt  on 
lx)rder  ol  sivon*!  and  last  thirds  of  l>ody.     Stigmata  short  oval;  stigmal  iM)re  slightly 


Fig.  142. — Ventral  view  of  Mtnie  Hpecimen.  In  the  living 
unimal,  a  diiitinct  perist^iLsis  can  be  seen  in  the  dark 
canals  whi(;h  shine  through  the  intcgumimt.    Original. 


Fig.  143.— Stig- 
mal plate  of 
male.  Great- 
ly enlarged. 
Original. 


Fig.  111.  — stlKiiial  plate 
of  female,  (ireatly  eii- 
larg^Ml.    Original. 
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crescentic,  convexity  lateral;  Htigmal  field  with  nuineroiw  larger  and  smaller  wart- 
like Btructures  forming  a  zone  near  tlie  margin.  Cuti(;le  of  entire  body  finely  wrinkl«*d, 
bearing  short  hairs.    Capitulum  very  short,  about  800  //  from  posterior  dorsal  margin 


Pig.  145.— Dorsal  view  of  hexapod  larva  of  BoopfiUus  autUralin, 

to  anterior  end  of  hypostome;  base  of  capitulum  hexagonal,  enlarged  on  its  dorsal 
surface;  insei;ted  in  emargination  of  scutum;  lateral  projections  not  very  )>rominent. 
Mandibles  860//  long,  digit  120  m-    Internal  apophysis  conical  (Neumann) ,  bidentate 


Fig.  146.— Ventral  view  of  hoxapo<l  larva  of  same. 

(Fuller),  with  its  base  near  the  tenninal  extrtMuity;  external  a|K)phyai8  with  three 
sucresaive  teeth,  one  terminal,  subventral,  Hinall;  the  .second  stnniger;  third  large. 
HyiH)stonie  rather  spatulate,  broarl,  a  little  lonper  than  the  palpi,  provided  on  each 
half  with  fuur  rows  of  nine  to  ten  nearly  regular  denticles  which  do  nut  extend  to  the 
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Pio.  147.— Doraal  view 
of  claw  I  of  hexapod 
larva  of  flame.  Orig> 
Inal. 


base.  Palpi  very  short  (310 /i),  subconical,  articles  at  least  as  broad  as  long;  first 
article  partially  hidden  under  the  anterc -dorsal  border  of  the  base  of  the  capitulam; 
second  article  pedunculate,  dilated  in  a  salient  crest  in  its  middle  portion,  thus  form- 
ing a  prominence  inward  (toward  median  line)  and  outward,  and  provided  with 
strong  hairs,  especially  on  the  inner  prominence;  third  article 
smaller,  subtriangular  on  its  dorsal  surface,  where  it  forms  a 
projection  in  and  out;  fourth  article  small,  cylindric<>-coni<-al, 
inferotenninal.  Legs  rather  thin,  short  (i>air  I,  2  mm.;  pair  II, 
2.5  mm. ),  yellowish  bn)wn,  first  articles  <larker  than  the  others. 
Coxie:  pair  I  subtriangular,  posterior  l>order  bidentate  or  biun- 
dulate,  the  division  in  many  cases  indistinct.  Tarsi  I  unical- 
(«rate,  II  to  IV  bicalcarate.  Pulvillum  about  half  as  long  as 
claws.    Stiff  bristle-like  hairs  tm  all  articles. 

Hexapod  Uirx-n, — Body  oval,  slightly  narrowed  in  front,  about 
HOO  /i  long  and  470  /<  broad,  yellowish.  Scutum  thin,  covering 
more  than  half  the  bat^k,  scarcely  emarginate  for  i^apitulum. 
Short  hairs  on  dorsal  and  ventral  surfaces.  Capitulum  as  broad 
as  long;  base  a  rec^tangle  transversely  elongate  on  dorsal  surface, 
semicircular  ventral  surface.  Mandibles  240  fi  long,  digit  32  /i, 
of  same  type  as  in  male.  Ilypostome  rather  spatulate,  provided 
on  ea(!h  half  with  two  rows  of  five  to  seven  teeth  of  nearly  equal 
size.  Palpi  with  nearly  cylindrical  articles,  without  lateral 
projections,  provided  with  long  hairs;  fourth  article  relatively  large,  inserted  on 
median  surface  of  third.  Tx^  relatively  strong;  coxa;  somewhat  similar  to  those  of 
male;  tarsi  without  spurs.  Stigmata  small,  (circular,  between  coxh?  II  and  III,  and 
posterior  of  coxj3  III;  possibly  also  between  coxa;  I  and  II. 

HabitcU. — On  cattle  and  deer;  southern  portion  of  United  States  of  North  America; 
its  southern  limit  is  not  established.     Transcontinental  quarantine 
line  is  based  nyton  this  species,  which  is  the  transmitter  of  Texas  fever. 

Ilistoricdl  reiuein  of  Boophihis  annulahitt. 

In  1821  Say  descrilwd  a  North  American  tick  as  follows: 
Body  oval,  pale  re<ldish  brown,  tinged  with  sanguineous,  jwirticu- 
larly  behind,  and  with  several  longitudinal  and  oblique,  blairk,  abbre- 
viated lines,  8<uittere<l  punctures,  and  three  abbreviated,  longitudinal 
impresse<l  lines  behind;  rostrum  [=  capitulum],  with  the /w/p*  dilated, 
rather  su<ldenly  (?ontracte<l  at  l)ase,  and  annulated  more  prominently 
beneath  with  alx)ut  two  elevated  lines,  which  on  the  sides  pnxiuce  an 
angulated  appearance,  much  shorter  than  the  haustellum  [=  man- 
dibles t-  hyi)oytome],  rounded  at  tip;  hamftellnmy  the  two  8ui)erior 
organs  [=  mandibles]  emarginate  at  tip,  exterior  division  dentate 
beneath,  inferior  organ  [=  hypostome]  with  numenms  resupinate 
teeth  [=  denticles]  restuubling  fenestrate  punctures;  posterior  to  the 
origin  of  the  palpi  alxjve  is  an  orbicular,  ol)scure  assemblage  of 
punctures  [=  jM»n)se  an^]  resembling  eyes;  black  dorsal  lines  of  the 
male  Hoinewhat  rt»^ular,  consisting  usually  of  a  dorsal  line  (livaricating  In^fore,  and 
l)ehin«l,  the  middle,  furnishing  a  bmnch  each  side,  which  at  the  tip  of  the  alnlomen 
is  conrtuent  with  a  lateral  line,  which  also  branches  off  in  two  or  thrtv  short  linw 
towards  the  fet^t;  fret  with  a  short,  robust  nail,  and  a  nvlivate  iKnlnncnlateil  pulvillus 
and  nails. 

Found  in  consi<lenible  numl)ers  on  a  Qtviia  Vir<;hn(inuSj  in  east  FIori<la. 

It  will  be  noticed  that  Say's  specimens  wei*e  taken  in  Florida  from 
the  Virginia  deer  {Ccrru^  iurgltuanuit  =  Ciirlacio<  iuiurlcanua)^  hence 


Fig.  148.— Ven- 
tral view  of 
Hame.  Origi- 
nal. 
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this  18  the  type  host,  while  Florida  is  the  tyj>c^  loeiility  for  tho  sp'cieH 

B.  mnndatfm.     There  is,  however,  scnrrely  room  for  serioii.s  doubt 

n?^ardin^  its  identity  with  a  tiek  deMeriht»il  in  I^sIm  hy  C.  V.  Riley, 

late  Enkimolog-ist  of  the  IL  8.  Depairtmeiit  of  Agriculture,  an  a  new 

s]>ecies,   Lt-ofltH    hotua;    ty]>e   host,   neat 

i'uttle;  type  hKality,  Misstjuri.     Kilr^y' 

iM^iginal  diag-nosis  rt^ads: 

LnnliA  f tutrix  (Riley).     A  nHMish^  coriari'oiiH. 

Hattriied   spedes,   with   the   bo<ly    r>blnn|g-oval, 

rtJiitrjUTtol  jiist  lx4iiinl  the  mi<h1h\  and  witli  tvvi» 

li>ii]tritu<hiial   iiii[m^ssiMiiH  aU^ve  the  or  ultra*  tinn 

and  thrtr'e  liehiw  it,  more  et^jM'rially  vit^ihle  in  the 

dne<l    Mperinieii.     Ileail   i«hi>rt   ami    hr<kn«l,    Jii^ 

8piue<l  l»ehin(i,  with  twinleep  rnnnd  pitj*.     PaJpi 

and   iM^k  tojzether  wniwuiilly  shcirt,  the   pulpi 

ht'inj;  slentlen      Lahinm   [=  hypostnme]  whnrt 

and  hnnad,  deni*ely  npined  t>eneath.     Mandibles 

sniiMiih  utM»v<%  with  terniiim.  hiMilcs*     Thoracic 

ghielrl    distinct,    one-thircl    lonjrer    than     wide, 

smooth  and  jM^linhed;  cnnvex,   with  the  ]ymte 

medial  ronvexity  very  distirirt.     Legs,  Imig  iincl 

^Jlendert  pule  tt^t4w^*onw  n'^l;  coxfv  m»t  Kpiiml. 

I^en^th  ttf  IwMly,  0.15  of  an  inch;  width,  0,fM»  fif 
an  inch.  Mit<}^3uri  CVill, 
i\  \\  Uiley. 

This  in  the  cattle  tick 
of  tlie  Western  8tatt^. 
Several  Imridred  Kp>e(*i- 
meiiH  in  different  ^ifajcren 
ni  ijrowth  have  ali*o 
iKcen  rtM'eived  from  Pub 

von,  w^est  eoa^t  of  Nimragua,  taken  from  the  homed  cattle, 
and  on  a  apecies  of  flasypnjota,  by  Mr.  J.  McNeil  They 
prejH*rve  the  eloni^ated  tlatlene<l  form,  with  the  Uniy  con- 
tractc^J  Ix^hind  the  middle,  l)y  which  this  Hi»ecieR  may  be 
eaifily  identi fieri.  The  largest  epcniinens  measwre  0.50  by 
0.3C)  of  an  inch.  When  i^or^i^l  witli  bltMul  they  are  nearly 
a**  thick  tli rough  im  they  are  broad.  In  the  frei^lily  hatclieil 
hexupodoiw  yonng,  am'  the  yonng  in  the  next  stage  of 
gFowtb^  the  thoracic  i^hielii  inotie-thinl  the.'*ize  of  the  whole 
body,  which  in  pale  yellowish,  witli  very  distinct  <'rennla- 
tirinn  tm  the  hinder  e«lge.  The  fourth  pair  of  legs  are  added 
api-narently  at  the  tirst  molt.  Jt  is  cAllecl  the  "garajiata'* 
by  the  inhabitants  of  Nicaragua. 

In  the  same  departniental  publication  in  which 
Rih\v  published  his  de.scriptioii  of  /.  ^/#^/vV, 
(xaiii^ee  proposed  to  call  the  sani*'  Hrk  LrotlrH 
indentahis.  No  ipientioii  can  arise,  therefore,  regiirding  the  identity 
of  /  hmm  and  /.  mdentMm,  Packard  (1873,  p.  740)  copied  Uiley's 
diat^^nosis,  Init  j^avc  a  tigure  of  the  female  of  a  !>erma€enk*r  instead 
of   the    true    /,   hmm.      He   slates    that    Merriam    culleeted    /,   hiwis 


,J- 


Fro.  149.— A  view  %*{  ckw  11  uf  Bttt^thiitu 
ututimti*,  sMLme  magTiitleatlon  as  fltT^.  147 


Fio*  l&u.— A  view  ol  cUiw 
Ilof  aamc;  iDfigninriitlon 
S  All  tlgit.  N7  arul  I4.s, 
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¥ui.  151.— Dia- 
gram of  the 
labium  of 
BoophUtt%  an- 
nukUun  and 
B.  lutatndU. 
AfUT  Fuller. 
1899,  p.  891. 
flg.  11. 


in  1870  from  a  porcupino  {Enthizmi  eprxiinthuH)  in  Idaho,  and  that  it 
was  also  taken  in  Wyoming  in  1873  from  a  rabbit  {Lepus  BairdU).  If 
the  determination  was  correct,  these  must  have  been  ticks  carried 
north  by  Southern  cattle,  for  B.  amudutux  does  not  normally  occ^ir 
so  far  north.  Murray  (1877,  pp.  193,  194)  says  that  a 
specimen  was  taken  from  a  miner's  neck  in  Utah,  and  ho 
thinks  that  the  tick  on  the  moose  referred  to  by  Capt. 
Campbell  Hardy  (Forest  Life  in  Acadie,  1869)  is  identical 
with  this  form.  It  seems  more  proba]>le,  however,  that 
Hardy's  form  is  Dermacentor  lyariegatm^  and  there  are 
some  doubts  in  our  minds  regarding  the  correctness  of 
the  determination  in  the  Utah  case. 

Curtice  (1891)  proposed  TaW^  hrnris  as  type  of  a  new 
genus,  BoophUus.  It  was  also  Curtice  who  suggested  that 
this  species  was  possibly  identical  with  rx(>d^>i< 
(vnnvlatxis  and  Hcmaaphysalw  rmea,  Curtice's 
genus  BoopJiilm^  has  been  generally  acc»,epted  by 
American  authors,  but  was  rejected  by  Neumann  (1897), 
who  placed  B,  htvis  in  Rhipicephahis  as  R,  ann\d<it'iijH, 
Neumann  unites  under  this  species  the  following  forms: 
Ixodes  anmdatus  Say,  1821;  Hcemuphysali^  roHm  Koch,  1844; 
Ixodes  hams  Riley,  1869;  ''/.  IhigesiV  of  Mi^gnin,  1880; 
HcBmaphysalis  micropla  Canestrini,  1887;  BtHyj^hilm  hrnns 
(Riley);  Bh,  calcarod/ns  (Birula),  1895;  Rh.  annulnttis  cau- 
datiLS. 

Fuller  (1899)  compared  the  North  American,  the  Austra- 
lian, and  the  South  African  fomis  and  considered  that  they 
represented  distinct  species  (see  below,  p.  480).     He  follows  Neumann 
by  not  adopting  Boophthis. 

The  Australian,  Sourn  American,  Cuban,  and  Porto  Rr'an  Tkxam  Fever  Tick 

( Boitph  Uus  aiiHtralis ) .  * 

(Figures  114-151,  153d.  154c.) 

Specific  diagnosis. — Boophilns:  Male, — ^Bo<ly  oval,  nairowe^l  in  front,  broadest 
(about  l.H  mm.)  in  region  of  stijrmata  and  coxjp  IV,  2.2  to  2.3  mm.  lonj?.  Scutum 
reddish  brown,  extends  from  anterior  to  i.)osterior  margin  of  Ixxly,  but  leaves  a  narn)w 
lateral  margin  uncovered,  prolonjired  in  front  by  two  pairs  of  pngeetions;  one  i>air  of 


II 


FlO.     152.— 

thi>  labium 
of  B,  <UtiJ- 
onitn*  aii«l 
Ji/tipUrjihn- 

After  Full- 
er, 18W,  p. 
391,flg.l2. 


*  Synonymy  and  Birlio<;kaimiy. 

1887:  ?  Rhifnrfphalua  tnuropla  (Unestrini  (1887)  (sc»e  l)eIow,  j).  437). 

1897:  ?  Rh'ip'u't'phnluH  nnitaUilxiat  anuhitns  Neumann,  1897  (s<*e  1h»Iow,  p.  437). 

1899:  HhipUrphahH  auntraiia  Fullek,  18W),  pp.  :W9-394,  figs.  3.     (S(»<'  aist)  Stileb  A 

IIassall,  UK)1,  p.  2.) 
IIKX):  '*Ji(fophiJin<  }ntvix  (Uiley)"  of  Fullkr,  18fHi,  j>p.  7(>0-787  [in  part]  and  Lk2NIERK« 

1<HH),  pp.  88-9(),  pis.  x-xi. 
1901:  Hnnf)hilus  nuMraliH  (  Fuller)  Stilus  &  Hassai.l,  liM)l,  pp.  2,  3. — Salmon  A  ^;hlLA^ 

iyOi,  pp.  42(M3;i,  tigs.  114-151,  153<y,  154c. 


PLATE  LXXX. 

Fio.  114. — Dorea]  view  of  male  Boophilus  amiralis,  from  Caba.    Natural  size.     Orig- 
inal. 

Fio.  115. — Ventral  view  of  same. 

Fias.  116,  120,  124,  128,  132,  136.— Dorsal  view  of  female   Boophilun  augtmlU,  from 
Cuba,  Bhowing  variation  in  color  and  form.    Natural  size.    Original. 

Figs.  117,  121,  125,  129,  133,  137.— The  same,  twice  natural  size. 

Fios.  118,  122,  126,  130,  134,  138.— The  same,  ventral  view. 

Figs.  119,  123,  127,  131,  135,  139.— The  same,  twice  natural  size. 
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more  prominent  clorHo-lateral  |)ointetl  projections,  dorsal  of  anterior  projections  of 
coxH'  I,  and  one  pair  less  prominent  and  more  median,  somewhat  semilunar  with  con- 
cavity mwlian,  surnmnding  the  base  of  the  neck.  Two  shallow  cer\^ical  furrows, 
extending  mon?  or  less  distinctly  to  iK>sterior  nmrgin  of  Ixwly,  may  In;  interrupted  in 
the  middle;  a  median  furrow  i)resent  in  posterior  half,  may  Ik?  indistinct;  festoons  of 
posterior  margin  very  indistinct.  Distinct  circular  pores  with  extruding  short,  stout 
bristly  hairs  scattered  over  entire  surface.  Eyes  suiall,  pale,  at  I  intercoxal  space. 
Ventral  surface  lighter  than  dorsal,  all  portions  provided  with  short,  stout  hairs. 
Genital  i)ore  broad,  transverse,  l)etween  coxae  II.  Anus  slightly  posterior  of  stigmal 
plane;  anal  plates  (clyi)ei)  more  chitinous  than  those  of  B.  annulatus.  Strong  chiti- 
noufi  cer\'ical  median  caudal  ap{)endage  present,  85  //  long.  Capitulum  about  425  // 
long,  posten^-lateral  spines  of  l)ase  more  marked  than  in  B.  annulatus;  mandibles 
alx)ut  600  /i,  digit  al>out  90  //;  internal  apophysis  apparently  with  three  teeth;  exter- 
nal apophysis  bidentate  (only  3  specimens  examineil).  Hypostome  with  four  rows 
of  teeth  on  each  half,  the  inner  row  may  be  less  strongly  developed  than  the  others. 


Fig.  163.— Diagrams  of  mandibles:  a,  h,  BmphUus  annukitm;  c,  B.  dccitUn-atiui;  d,  B.  australU; 
e,  Rhipicephalus  Evert«i.    After  FwUer,  J899.  p.  391.    a  and  e  from  Neumann. 

Palpi  alH)ut  200  //  long,  in  general  similar  to  those  of  annulatus  Legs  strong;  coxte 
similar  to  those  of  (innidatus^  but  bidentation  of  I  i^air  nmch  more  marked.  Tarsi 
similar  to  R.  nnnuUUus. 

Female.— Xery  similar  to  female  of  B.  amiulatuSy  but  the  lateral  constriction  at  the 
stigmata  is  usually  more  marked.  Body  elliptical,  as  broad  in  front  as  in  back; 
when  replete,  may  attain  10  to  12  mm.  long  by  6  to  7  mm.  broad.  Color  varies  like 
annulatus.  Dorsal  shield  smaller,  somewhat  lighter  in  color.  Eyes  small,  near  mid- 
dle or  anterior  third  of  lateral  margin  of  scutum.  Capitulum  very  short,  560  to  612  /i 
from  postero-dorsal  margin  to  anterior  end  of  hypostome,  quite  similar  to  tliat  of 
annulatus  except  lateral  projection  slightly  more  marked.  Mandibles  765  m  long, 
digit  120// ;  internal  apophysis  "  tricuspid,  and  presenting  a  rounded  process  as  well;" 
external  aT>ophysis  tridentate  as  in  annulatus.  Hypostome  spatulate,  slightly  longer 
than  palpi,  each  half  with  four  rows  of  7  to  10  denticles  whi(;h  do  not  extend  to  the 
base.  Plalpi  very  short,  about  320  m  long,  articles  at  least  as  broad  as  long,  in  general 
similar  to  annulatus.     Legs  similar  to  annulatus. 

Ilej-apod  larva. — Similar  to  /?.  annulatus;  in  some  cases  a  third  pair  of  stigmata 
(between  coxa?  I  and  II)  appears  to  l>e  present. 

Histariail  renew  of  Boophilus  australis. 

The  Australian  and  South  American  fever  ticks  were  originally  con- 
sidered as  identical  with  B,  annu/Htm,  When  the  Australian  com- 
mission visited  this  Bureau,  the  writers  of  the  present  paper  examined 
the  Australian  forms  and  expressed  the  opinion  that  they  were  cer- 
tainly a  distinct  variety  and  in  all  probability  a  distinct  species.     The 
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same  specimens  were  examined  by  Ashmead,  Schwarz,  and  Coquillette, 
who  concurred  in  this  view.  This  opinion  was  referred  to  bv  our 
Australian  colle4igues  in  one  of  their  publi(*iitions  (Himt  and  Collins, 
1896,  pp.  31,  32).  Neumann,  who  examined  the  same  specimens  upon 
which  we  had  based  our  view,  looked  upon  the  Australian  form  as 
identical  with  the  North  American.  Fuller  (1899,  pp.  389-3JH),  how- 
over,  restudied  the  question  and  recognized  the  North  American,  the 
Australian,  and  the  South  African  forms  as  three  distinct  species. 
The  following  extracts  from  his  paper  bear  upon  the  question  involved: 

Together  with  this  I  am  sending  you  some  notes  on  the  various  cattle  ticks,  from 
wliich  you  will  sec  that  I  have  found  the  North  American,  the  Australian,  and  that 
from  C&pe  Colony  distinct  from  one  another.  The  Queensland  form  appears  to  l^e  a 
new  species,  for  which  I  have  proposed  the  name  austrcdis;  it  is  curious  that  it  is 
the  same  as  the  one  Mr.  Pound  sent  me  as  coming  from  South  Americra. 

These  notes  I  have  written  in  a  fonu  suitable  for  reproduction  in  your  Agricultural 


Fig.  164.— Diagrams  of  posterior  margin  of  males:  n,  Bfxyphilm  nimnlaUui:  6,  Rhipicrithnlun  mudiUtu; 
c,  IS.  auttralU;  d,  B.  decohratus.    a  and  b  from  Neumann.    After  Fuller.  ISIW.  p.  ^^i. 

Jounial,  in  the  i)age8  of  which  I  should  like  to  set*  th(»ni  reprtKluciNl.  Drawings 
suitable  for  making  zinc  bUK-ks  froni  are  also  sent,  which,  if  adde<l  as  i  I  lust  rations, 
will  render  the  notes  nuich  more  valuable. 

As  early  as  1S93  the  QutH'nsland  cattle  tick  was  identifie<l  as  Lrrnhn  lun'ix  Kiley,  by 
the  late  \.  S.  Olliff,  and  wan  until  nvently  regarded!  assixH-ifically  i<lentical  with  tbat 
specii's  by  many  later  studentn.  I  lK»lieve  that  the  first  doubt  a.-^  to  thr  corn»ctnt**v  of 
this  ii.«-sninption  wan  thrown  out  by  Dr.  D.  K.  Salmon,  Chief  of  the  U.  S.  A.  Rurt*au 
of  Animal  Industry,  in  a  Iftter  to  Mr.  P.  K.  Cionlon,  chief  in.si>ector  (»f  stiK-k 
(Qurenshuul).  In  tbi.**  roninnmication  (dat^nl  9th  IXvenilKT,  1S97)  Dr.  Salmon  nays: 
*  Yoii  will  possibly  rcrall  that  we  (•onsid(»red  the  Australian  f<»nn  distinct  fn>in<»ur 
Anicriran  form.  Professor  Neumann — who  had  for  his  monnj;rapb  a  very  lanse 
*nundM»r  of  sptM'iniens,  including  our  entire  rollwtion,  and  has  studied  the  Austra- 
lian ti<'ks  wbicb  Dr.  Hunt  gave  us  somt*  time  ago — dm^s  not,  bowcvtT,  agree  with  us 
on  this  jM)int,  but  considers  tbat  they  are  identical." 

As  it  hjis  sinct' IxM'ome  imi)ortant  to  wttle  the  identity  of  the  snpiH>se<l  re<lwater 
tick  in  ('a]M'  Colony,  also  sju<l  to  1h»  /.  />onx,  I  have  made  a  <'areful  study  of  all  three 
forms,  and  have  come  to  the  conclusion  tbat  they  an»  thriv  <listinct  speciee. 
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The  specimens  of  Rhipicephahis  annxdatm  Say  {Ixodes  {Boophilus)  hovis)  were 
kindly  furnished  through  Mr.  C.  P.  Ix)unsbury  by  Dr.  L.  O.  Howard,  entomologist, 
U.  S.  A.,  Dr.  M.  Francip,  of  Texas,  and  Prof.  PI.  A.  Morgan,  of  Baton  Rouge,  La. 
The  Australian  form  and  a  few  from  South  America,  which  prove  to  l)e  identical  with 
it  were  very  kindly  sent  to  me  by  my  friends,  ^lessrs.  P.  R.  Gordon,  chief  inspector 
of  stock,  and  C.  J.  I*ound,  director  uf  the  pto<',k  institute,  Queensland. 

The  local  Blue  Tick,  of  which  I  have  specimens  from  eastern  and  western  part« 
of  the  colony,  I  regard  as  Rhipicephahui  (kcohmtuSf  an  insufficiently  described  spe- 
cies of  Koch.  Koch's  description  of  this  species  is  so  uieager  that  it  is  impossible  to 
gather  more  from  it  than  that  ho  had  a  single  six?cimen  from  the  Cape  of  Good 
Hope,  which  was,  judging  from  the  color,  an  unimpregnate<l  and  undersized  female. 
He  figures  the  shield  with  two  furrows,  dividing  it  into  three  regions,  the  median 
yellow,  the  laterals  red;  and  it  is  this  feature,  also  noticed  by  Neumann,  who  had 
the  opjKjrtunity  of  studying  the  original  type,  which  has  chiefly  guide<l  me  in  deter- 
mining the  sj)ecies  ma  dfcoloratusy  there  being  no  other  si)ecies  recorded  from  South 
Africa,  or  known  to  me,  which  possesses  the  same  coloration  of  the  dorsal  shield. 

The  Australian  species,  also  sent  as  from  South  America,  is  quite  distinct  from 
either  the  North  American  or  the  South  African,  and  is  therefore  lookini  upon  as  a 
new  species,  for  which  the  name  amtraliSj  by  which  it  is  subsequently  referred  to,  is 
proiM^sed.* 

The  genus  Wilpiftphnlus^  to  which  the  above  specnes  belong,  has  been  reviewed 
by  Professor  Neumann,  in  an  excellent  treatise  entitled  a  *' Revision  de  la  Famille 
des  Ixodes, "2  a  work  that  has  l)een  of  the  greatest  assistance  in  making  these  com- 
parisons, so  that  it  is  with  great  regret  that  I  find  that  I  am  at  variance  on  one  or 
two  points  with  this  most  learned  savant. 

The  genus,  as  may  be  gathered  from  the  revision  just  quoted,  contains  some  six- 
teen recognizable  si>ecies  which  may  be  readily  divide<l  into  two  well-define<l  groups 
by  referring  to  the  immlxir  of  furrows  in  the  dorsal  shield  of  the  adult  female;  there 
l)eing  two  in  some  species  and  four  in  others.  The  ticks  under  discussion  belong  to 
the  former  group,  which  appears  to  (!ontain  six  species,  namely,  armulaftis  and 
Neumaim's  variety,  cmulatus  (which  I  am  prepared  to  regard  as  a  distinct  si>ecies), 
Evrrtsiy  pnlchdlnn^  derohratdSj  and  the  Austmlian-South  American  form*,  australh.  Of 
these  only  anwihttusj  (lecolorntuny  and  antftnifiH  have  l)een  studied  din^^ctly,  the  char- 
acters of  the  rest  Ix'ing  those  given  by  Neumann,  which  are  excellent  descriptions, 
my  North  American  specimens  fully  acconling  with  that  of  amiviatvuy  except  as 
regards  the  smaller  process  of  the  mandibles.  This  minute  but  important  feature 
Neumann  describes  as  being  in  the  form  of  a  simple  cone;  with  this  I  do  not  agree, 
as,  in  the  sjHJcimens  I  have  examined,  it  is  distinctly  bicuspid,  the  additional  tooth 
being  often  difficult  to  detect,  as  it  is  implanted  at  right  angles  to  the  more  promi- 
nent one.  The  siKJcies  is  also  credited  with  a  very  large  geographical  distribution, 
which  includes  parts  of  America  and  the  West  Indies,  Australia,  Asia,  Sumatra,  and 
Africa.  I,  however,  have  failed  to  find  it  among  such  ticks  as  I  have  from  South 
America,  Australia,  and  Cape  (/olony. 


*Mr.  H.  Tryon,  entomologist  to  the  (Queensland  department  of  agriculture,  had 
already  in  an  official  report  on  the  subject  of  the  identity  of  this  tick,  on  1st  Feb- 
ruary, 1899,  pronounced  on  the  distinctness  of  the  Queensland  cattle  tick  from  I.roden 
hi)vii<.  This  officer,  in  the  report  alluded  to,  stated  as  follows:  "These  ticks  are 
undoubtedly  examj)le8  of  Jxoden  hurii<,  or  rather  of  the  Queensland  variety  of  it, 
regarding  which  it  may  l)e  stated  that  this  differs  slightly,  as  would  aj)pear  from  the 
typical  form."— Ed.  q'.  A.  J. 

^Momoires  de  la  Socdete  Zoologitjue  de  France,  Vol.  IX,  page  1,  1896,  and  Vol.  X, 
page  324,  1897. 
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The  chief  characters  which  I  have  found  of  use  in  distingiiishing  the  variocifl 
species  studied  are:  (1)  The  furrows  of  the  dorsal  shield  of  the  female;  (2)  the 
number  of  rows  of  teeth  to  the  labium  or  hypostome;  (3)  the  form  of  the  mandi- 
bles, particularly  tlie  lesser  process  (the  internal  apophysis  of  Neumann);  (4)  the 
extent  of  the  dorsal  shield  of  the  male;  and  (5)  the  presence  or  absence  of  a  ''  tail " 
to  the  male. 

The  following  tables  indicate  the  bearing  of  these  features  upon  the  species: 

A.  Furrows  of  the  dorsal  shield  of  the  female  extending  to  the  posterior  lateral 
margins:  R.  annvUatuSj  caudatuSy  Ei^ert»i,  decoloratusy  and  augtralis, 

B.  Furrows  becoming  obsolete  in  the  middle  of  the  shield  at  about  half  its 
length:  R.  pulcfiellus, 

(This  feature  removes pti/c^2/u«  from  all  others.) 

I  A.  Labium,  or  hypostome,  with  ten  rows  of  teeth:  R.  caudatuB  (Neumn.). 
B.  lAbium,  or  hypostome,  with  eight  rows  of  teeth:  R.  annulatus  and  auttraiU. 
C.  Labium,  or  hypontome,  with  six  rows  of  teeth:  R.  Evertsi  and  decoloratuB. 

(This  feature  separates  candatvs  from  the  four  remaining  species  and  helps  to 
separate  annulatus  and  aufdrulis  from  Evertn  and  decolorniiis.) 

A.  Mandibles  with  lesser  process,  bicuspid:  R.  nnimlatu». 

B.  Mandibles  with  lesser  process,  tricuspid  (Neumn.):  R-  Evertsi. 
g    I C.  Mandibles  with  lesser  process,  bicuspid,  and  presenting  a  rounded  projection 

as  well:  R.  decoloralus. 
D.  Mandibles  with  the  lesser  process,  tricuspid,  and  presenting  a  rounded  pro- 
jection as  well:  R,  audraiis. 
(This  feature  differs  in  each  sj)ecies;  there  is  a  slight  similarity  between  anmUatun 
and  decohratus  and  Evertsi  and  anatraiig.) 

A.  Male  with  the  shield  extending  to  the  posterior  margin:  R,  annukUus,  cau- 

daluSy  dtcoloratuSy  auMralU, 
B.-  Male  with  the  shield  not  ext*.»nding  to  the  po8t<»rior  mai^jin  (Neumn.) :  IL 
erertsi. 
(This  api)oars  to  be  a  ready  feature  for  distinguishing  Ererid  from  decoloratwt.) 

[a.  Male  with  a  distinct  homy  "tail:"  A*.  cauddtuSj  decohratus^  and  avstralis. 
5.  |b.  Male  with  small  caudal  protulwrance:  R.  Erertxi. 
Ic.  Male  with  no  indication  of  a  "tail:"  R.  amndalus. 

(The  absence  of  a  ta'l  to  the  male  of  anmdatus  readily  separates  it  from  the 
other  species. ) 

From  the  differences  in  the  various  charat*ters,  brought  out  in  the  al)ove  tables,  I 
have  felt  myself  justifiwi  in  reestablishing:  Koch's  R.  demlorntus,  and  in  n^garding  the 
AustraHan  tick  as  a  new  siK^cies.  The  fr)llowing  brief  descriptionH  will,  I  think,  suf- 
fice ior  the  recognition  of  nuntralis  and  denfloratun: 

Rhi[pi]c€ph4xIusderofnrat m<K(H'h  ("  relxTsicht  des  ArachnidenHVstems,"  page  1.14.) 

Female. — When  replete,  1()-12  niin.  in  leiijrth,  and  6-8  mm.  in  breadth.  Color  uni- 
form, slate  blue.  Shield  of  the  same  form  as  that  of  anuulntus  and  australU,  but 
smaller;  furrows  at  lirst  converging,  then  diverging  to  the  i)osterior  lateral  marginh<; 
nie<lian  rejrion  of  a  light  yellow ^-olor,  laterals  hmI.  Eyes  n<»t  distinct.  Labium  with 
six  rows  of  teeth.  Mandibles  with  lesser  }>rocew<  bicuspi<l,  and  i)resenting  a  roundoii 
pnx'ess  as  well.     Lt*gs  genenilly  yellowish,  often  nnl. 

Male,  ndult, — Pale  bn)wn,  an<l  almost  transparent,  sometimes  dark  bmwn.  Length, 
2-3  mm.  I^abium  with  six  rousof  teeth.  Adanal  shields  four,  of  the  usual  fomi, 
but  more  chitinous  than  thost'of  aimulatui<,  and  prolongeil  into  strong  conical  pointis. 
AlKlorneii  ending  in  a  strong  chitinous  caudal  apiH*ndage. 

ilabUal, — On  horses,  cattle,  etc. ;  CajHJ  of  Good  lio|)e. 
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Rhipicephalus  australiSy  n.  sp. 

Feinale.— When  replete,  measuring  10-11  mm.  in  lenjrth  and  6-7  mm.  in  breadth. 
Dorsal  shield  smaller  than  that  of  aiimdcUua  and  greater  than  that  of  dccoloratus, 
of  the  game  fonn  and  with  similar  furrows.  Eyes,  pale.  Labium  with  eight  rows 
of  teeth.  Mandibles  with  the  lesser  process  tricuspid,  and  presenting  a  rounded 
process  as  well. 

MalCy  a/hiU. — Approaching  that  of  annuUituSy  but  with  adanal  shields  more  chiti- 
nous,  and  also  exhibiting  a  caudal  appendage.  Neither  the  shields  nor  the  **tair* 
are  so  pronounced  as  those  of  drcolora1v». 

HnbHat. — On  horses,  cattle,  etc.;  northwest  to  northeast  Australia. 

For  some  time  now  there  appears  to  have  been  doubt  as  to  the  identity  of  the  Red- 
water  ticks  of  Australia  and  North  America  with  one  another,  and  also  with  the 
supposed  carrier  of  Redwater  in  Cape  Colony — the  Common  Blue,  or  Blood,  Tick. 
With  the  object  of  settling  this  point,  at  any  rate  so  far  as  the  common  species  in 
Cape  Colony  is  concerned,  a  careful  study  has  l)een  made  of  these  three  forms,  and 
the  following  notes  are  the  results  of  these  comparisons: 

The  fairt  that  Redwater  is  carried  from  ])east  to  l)east  by  the  agency  of  ticks 
was  discovered  but  a  few  years  ago  by  official  uivestigators  in  the  United  States  of 
America,  where  the  disease  has  been  the  direct  cause  of  great  losses  from  time  to 
time.  These  investigators  found  that  one  kind  of  tick,  Rfiipicephnlus  anmUatus  (Say) 
or,  as  it  is  more  commonly  known,  Ixodes  bovii^f  was  the  agent  which  disseminated 
the  disease,  and  proved  that  not  only  did  the  bites  of  the  ticks  produce  the  disease, 
but,  further,  that  the  disease,  or  power  of  producing  it,  was  comnmnicated  from  the 
maternal  tick  through  its  eggs  to  the  young.  Subsequently,  when  this  Redwater  broke 
out  in  Queensland,  Australia,  it  was  found  associated  with  a  tick  which  many  of  us 
regarded  as  identical  with  the  American  one,  and  as  this  ti(!k  spread  from  district  to 
district,  so  the  disease  spread  with  it.  In  Cape  Colony,  Redwater  has  Ijeen  gradually 
extending  its  range  from  the  north  along  the  eastern  seaboard,  and  the  common 
Blue,  or  Blood,  Tick  is  no  doubt  the  chief  distributing  agent.  This  species  is  referred 
to  as  the  supposed  or  chief  distributing  agent  of  the  disease,  because  of  the  great 
possibility  that  it  is  not  the  only  agent,  nor  the  only  tick,  for  there  is  a  probability 
that  some,  if  not  all,  of  our  other  common  species,  such  as  the  lai^ger  Blue,  the  Red,* 
and  the  two  Bontes,*  may  also  act  as  transmitters;  a  probability  enhanced  by  the  fact 
that  these  investigations  have  shown  that  the  Australian,  the  North  American,  and  the 
IcK'al  Common  Blue,  though  closely  allied  and  of  the  same  genus,  are  distinct  species. 
But  as,  up  to  the  present,  there  does  not  appear  to  be  any  conclusive  technical  evi- 
dence upon  this  important  point,  I  venture  to  draw  attention  to  it  as  l)eing  a  question 
investe<l  wuth  so  much'  uiterest  and  practical  importance  that  it  is  well  worthy  of 
attention,  particularly  in  Cape  Colony,  where  the  opportunities  of  investigating  it 
are  so  great. 

Another  interesting  feature  is  that  whilst  in  Australia  and,  I  believe,  the  T'nited 
States  to<3,  the  ticks  were  strangers  to  those  parts  to  which  they  carried  the  disease, 
such  is  not  the  case  in  Cape  Colony.  Our  Blue  Tick  (JViipicrphahm  decohratuH  Koch ) 
(KCiirs  in  many  parts  of  the  colony,  and  is  found  where,  I  am  given  to  understand, 
Uodwuter  lias  never  been  known  and  where  cattle  could  not  have  lx»come  immune. 
That  the  ticks  are  actually  dissociated  fn^m  the  disea.se  in  these  parts  is  proved  by 
tlu?  fact  that  imj)orted  cattle  do  not  contract  Redwater  when  brought  into  contact 
with  the  native  cattle.  In  Australia  and  North  America  the  ticks  have  never,  to  my 
knowledge,  been  reported  as  so  dissociated  from  the  disease,  and  fever-stricken  cattle 
were  always  infested  with  a  particular  tick,  and  unless  a  bea^t  was  actually  imnume 
by  l)irth  or  had  become  m  by  previous  infection  or  inoculation,  the  bites  of  these 


'Red  t\ck=Rhipicephfdus  Evert^i.     The  Bonte  iick=Amblyomma   Jiebneum.    The 
Bonte  leg  iick=IIyalofmna  scgypiium. 
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ticks  were  followed  by  the  fever.  There  are,  however,  in  both  countries,  particularly 
in  the  more  southern  and  warmer  parts  of  tlie  I'^nitod  States,  parts  where  tick- 
infested  cattle  exist  in  great  numbers  and  do  not  suffer  from  acute  Reilwater.  These 
cattle  are,  however,  natives,  and  inherit  their  immunity  from  the  disease  while  Htill 
carrying  in  their  blood  its  "germs.**  From  them  the  ticks  are  known  to  take  the  <lis- 
eaae  to  susceptible  cattle,  either  when  mixing  with  these  other  cattle  or  gtazing  over 
the  same  ground  within  a  certain  period  after  they  have  crossed  it.  These  susitH'p- 
tible  animals  have  the  disease  carried  to  them  by  the  young,  or  larval,  ticks  hatching 
from  the  eggs  laid  by  those  dropping  from  the  former  cattle.  Ground  travele<l  over 
by  the  cattle  which  carry  the  disease  in  their  blood  remains  infected  with  the  disease 
only  so  long  as  it  is  infested  with  these  larva^,  and  this  jwriod  is  limited  by  the  lenj^th 
of  time  that  they  can  live  without  fowl.  This  again,  providing  there  is  no  reinfesta- 
tion,  is  more  or  less  extended  according  to  climatic  conditions — heat  and  cold,  dry- 
ness and  dampness,  young  ticks  Iwing  very  subject  to  such  variations  and  capable  of 
living  a  great  while  when  they  are  favorable.  Ground  is  said  to  remain  infested  for 
as  many  as  six  months  in  winter  and  two  in  summer  in  the  case  of  the  American 
Red  water  tick,  of  which  it  is  recorded  that- — * 

(1)  The  delay  in  the  l>eginning  of  egg  laying  is  nearly  three  weeks  in  winter  as 
compared  to  twenty-four  to  forty-eight  hours  in  summer.' 

(2)  The  time  elapsing  lx?tween  the  laying  of  the  first  and  the  last  egg  by  a  female  is, 
in  sumnier  temperature,  only  a  few  days,  while  in  winter  it  may  extend  over  a  i>eriod 
of  five  weeks. 

(3)  In  winter  incubation  is  almost  suspended,  and  months  may  elapse  before 
hatching  takes  place.     In  summer  the  normal  incubation  i>eriod  is  al)out  twenty  days. 

(4)  See<l  ticks  (larvw)  are  capable  of  existing  without  fcKxl  four  and  one-half 
months  in  winter;  in  smnmer  the  time  sur\'ived  was  aliout  two  months. 

The  short  summer  period  dcK^  not,  I  am  told  by  Mr.  Ilutcheon,  C.  V.  8.,  actu- 
ally apply  to  our  local  conditions,  as  there  are  certain  evideu(!es  of  veldt  rt*niaining 
infected  for  far  greater  periods. 

We  have  recently  received  some  ticks  from  Porto  Rico,  which 
resemble  the  Australian  form  in  all  essential  details,  except  that  the 
teeth  on  the  internal  apophysis — which  })oth  Neinnann  and  Fuller  dis- 
cuss and  figure  as  if  they  were  easily  studied — have  baffled  us.  These 
chamctc^rs  may  be  of  value  in  classirication,  as  claimed  by  Fuller.  On 
the  other  hand,  we  have  not  found  them  to  be  practical  woi'king  (char- 
acters; and,  as  the  teeth  on  the  external  apophysis  of  BtntphUHs 
annnhitm  are  subject  to  consid(»rable  variation,  we  are  somewhat  sus- 
picious regarding  those  on  the  internal  apophysis. 

The  Porto  Rican  ticks  in  (juestion  when  first  sent  to  Washington  were 
nmch  smaller  than  the  North  American  form,  resembling  more  closely 
the  Australian  specimens.  After  several  generations,  however,  they 
iKH'ame  more  elongate  and  resembled  the  North  American  form  so 
closely  that  the  females  can  not  possibly  ))e  distinguished  with  the 
nakc^d  eye,  and  a  microscopic  (h*t(M'mination  is  very  uncertain.     The 

'  *'Th('  following  information  is  (|ii()tc<l  from  Bulletin  r>l  (  lM  Ser. )  of  the  I^niisiana 
Statr  rnivcrsity  and  A.  «fc  M.  (\)llege.  The  C'attle  Tick  and  Texas  Fever,  }>y  W.  H. 
l)alrymi)le,  11.  A.  Mor};:an,  an<l  W.  K.  iKnlson.     Baton  Rt)U^'e,  IStJS." 

'^  '*  In  the  eju*e  of  the  Honte  Toorten  Tick  {Amhhfonumi  ht'ltnnnn  Koch  )  we  lind  tliat 
tliercMvas  a  delay  of  from  two  to  three  months  in  U-uiiining  e^'^-laying  in  winter 
(May  to  July),  and  about  a  week  in  summer  (January).'* 
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FiQ.  166.    Original  figure  of  boophilus  decoloratus.    After  Koch,  1847, 

PL.   30.   FIG.    110. 

fig.  167.    Original  figure  of  male  Rhipicephalus  rosea,    after  Koch,  1847. 

PL.  26.   fig.  06. 

fig.    168.      ORIGINAL  FIGURE  OF  FEMALE  RHIPICEPHALUS  ROSEA.     AFTER  KOCH,    1847. 

PL.   26.   FIG.   06. 
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males,  however,  have  remained  perfectly  distinct.  Some  specimens  of 
ticks  in  our  (tollection  (B.  A.  I.  Coll.  29d7)  taken  at  Boston  from  Vene- 
zuelan cattle,  also  B.  A.  I.  Coll.  2i>77-2i)79,  from  Mandalay,  Prone,  and 
Shongwa  Districts,  India,  agree  with  the  Porto  Rican  forms  in  the  two 
most  important  characters — eight  rows  of  teeth  on  hypostome  and 
piosence  of  a  tail  in  male — while  no  differences  in  other  chanicters 
have  been  noticed. 

At  the  Bureau  Experiment  Station,  Dr.  Schroeder  has  transmitted 
Texas  fever  l)y  means  of  the  Porto  Rican  tick. 

Lignieres  (1900),  in  connection  with  his  discussion  of  bovine 
malaria  (Texas  fever)  in  Argentina,  mentions  (p.  92)  and  figures  (pi. 
XI,  fig.  1)  on  the  posterior  extremity  of  the  male  a  prolongation 
which  he  interprets  as  a  penis.  This  is  quite  evidently  the  same  as 
the  caudal  appendage  of  li,  amtralw,  Lignic^res  erroneously  sup- 
poses the  Argentine  form  to  be  identical  with  our  North  American 
species.  Apparently,  Lignieres  found  two  rows  of  teeth  on  each  half 
of  the  hypostome  of  the  hexapod  lan^a,  three  rows  on  each  half  in 
the  nymph,  and  four  rows  in  the  adult  female  and  male.  Thus  the 
presence  of  the  tail  in  the  male  and  eight  rows  of  denticles  in  adult 
males^  and  females  would  seem  to  indicate  that  the  Argentine  tick  is 
identical  w^ith  the  Austnilian,  Porto  Ricnn,  Cuban,  and  Venezuelan. 

Canestrini's  description  of  RkipicephahiH  micropla  is  not  accessible 
to  us,  but  from  the  fact  that  Neumann  (1897)  has  considered  it  identical 
with  his  caudatus^  while  Birula  says  that  it  is  very  closely  related  to 
his  eakaratiiH^  the  possibility  does  not  appear  to  be  excluded  that 
amtraltH  and  micropla  are  specifically  identical.  This  view  gains  in 
probability  when  we  recall  that  mwropla  comes  from  Paraguay. 

The  Blue  Tick  of  South  Africa  (Boophilns  decoloratus).^ 

(FiKiiros  102,  ir>.V,  154r/.  155.) 

Specific  diacnosls. — Booplulus:  3/ir//^. — Pale  brown  and  almost  transparent,  some- 
times <lark  bnnvn.  lA^ngth,  2  to  .'i  inni.  labium  with  six  rows  of  teeth.  Anal 
shields,  four,  of  the  UHual  form,  but  more  chitinous  than  those  of  amiulatuHf  and  pro- 
longe<l  into  strong  conical  ix)inth*.  AlM.loinen  ending  in  a  strong  chitinous  caudal 
appendage. 

Female. — Bo<ly  (when  young)  oval,  sides  slightly  convex,  posterior  iK)rtion  scarcely 
broader  than  anterior  in  ^!pecinlens  2.2  mm.  long  by  1.3  mm.  ])road;  when  replete 
may  attain  10  to  12  mm.  in  length,  0  to  S  mm.  in  ]>readth;  color,  uniform  slate  blue. 
Scutum  of  young  longer  than   broad,  rounded  sides,  punctations  very  8ui>erficial 


'  Synonymy  and  Bibliography. 

1844:  lihipicephilu.^  (kroIoruJun  Koch,  1844,  j).  239.— Idem,  1847,  pp.  134,  135,  Tav. 

XXI,  lig.   110.   -Xei'mann,  1S97,  pp.  414,  41iK— Fuller,  1899,  i)p.  389-394, 

ligs.  3.— LouNsiu  UY,  1900,  jip.  2*)-32,  pi.  iii,  fig.  1. 
18J)9:  ''Rhirephnlus  div„h,raln^  Koch"  of  Fuller,  1899,  p.  392  (misi»rint  for  Rlupi- 

erphnlus  (1u:ol(/r(itiis). 
1901:  Boaphllaif  ^lecolnratus  (Koch)  Stilus  Sc  IIassall,   1901,  i)p.  2,  3. — Salmon  & 

Stiles,  1901,  pp.  433-437,  figs.  152,  153r,  154(/,  155. 
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and  very  fine,  brilliant,  yellow  in  nicdiau  j)()rti()n,  red  on  the  tddes,  lateral  of  the 
anterior  grr>ove8;  eyes  retl.  Scutuni  of  adults  of  same  fonii  as  that  of  B,  annuUUtus 
and  B.  auattrdlinj  but  smaller;  furrows  at  first  converging,  then  diverging?  to  the 
IK>8terior  lateral  margins;  median  region  of  a  light  yellow  color,  laterals  red.  Cyea 
not  distim^t.  Dorsal  surface  of  young  yellowish  white,  smooth,  the  black  inteeitinal 
ramifications  showing  through;  lateral  margin  raise<l,  without  mai^nal  groove,  pos- 
ttTior  festoons  slightly  apparent.  Ventral  surface  yellowish,  with  underlying  l>la<-k 
spots;  anus  reddish.  Capituluin  red,  liase  very  short  and  broad;  iX)sterior  angles 
scarcely  salient,  anterior  and  |)osterior,  also  antero-lateral  and  postero-lateral  boniers 
equal .  * '  Mandibles  with  lesser  [internal]  process  bicuspid,  and  presenting  a  rounded 
process. as  well."  Hypostome  with  six  rows  of  teeth  (three  on  each  lateral  half). 
Legs  generally  yellowish,  often  red;  coxae  contiguous;  coxie  I  with  two  short  teeth; 
tarsi  short  with  two  consecutive  spurs;  pulvillum  shorty  s<*arcely  c»ne-third  aa  long 
as  the  claws. 
llahUat. — Cattle,  horses,  etc..  Cape  of  Good  Hoi)e^  Africa. 

IliMoricdL  review  of  Boophilus  decoloratw^. 

This  .spc^oie.s  was  originally  described  by  Koch  (1844,  p.  239)  as 
follows: 

Female. — Flat,  oval,  shining,  ocher  yellow,  margin  lighter  all  arcnmd;  legs  light 
yellow;  length  1  line. 
Male. — Un  kno  w  n. 
//a^//a/.— South  Africa.* 

In  1847  Koch  repeated  this  diagnosis,  to  which  he  added  the  follow- 
ing description: 

The  outline  more  oval  than  egg-shaped,  the  border  slightly  raise<l,  without  distinct 
marginal  gnK)vcon  the  hinder  part;  scrutum  shiny,  with  a  groove  on  the  sides,  which 
unites  with  the  cunxnl  grooves  in  front  and  Imck,  and,  as  in  several  species,  inclostv 
a  niutinfoniti(jff  [=  stjuani,  diamond-shaiMMi,  lozenge-shajx^ll]  elevation.  Capituliini 
short,  broad,  {Hjsterior  margin  straight  anteriorly  with  a  small  groove  each  side  of 
the  insertion  of  the  haustellum.     Palpi  small;  legs  as  usual. 

The  entire  Ixxly  yellow  dorsally,  the  rautenfdrmige  elevation  on  the  s<*utum  with 
ru8t-re<l(lish  lines,  capitulum  and  pa\pi  darker  yellow,  both  with  brownish  edges. 
Ventral  surface  and  legs  light  yellow. 

One  spe<'inien.* 


*  A*,  (hrnloratun.  Flach,  oval,  gliinzend,  ockergelb,  <ler  Rand  rnn<lum  heller.  Heine 
hellgt»lb.     liinge  \^^^.     WeilK'hen. 

Mjinnchen:  unln^kannt. 

Vaterland:  Siidafrika. 

^UhijnnphahiH  di'nfh)tatiin.  Flach,  oval,  gliinzend,  oi^kergelb,  der  Rand  heller, 
lieine  lielljrelb.     WeilM'hen. 

Miinnehen:  nn])ekannt. 

Liin;:e  V'\ 

Korh.     Arch.  f.  Xatnrg(»sch.  X.  I.,  p.  239,  n.  7. 

Der  I'mris.'*  inehr  oval  al.x  eifnrmig,  der  Riin<l  ein  wenijj  aufwarts  erhoht,  ohne 
deiitiiclie  Kandfiinhe  <1<'H  IlinterleilK's;  der  Kopfst-hild  gliinzend  iind  auf  dic^sK^ni 
eine  Funhe  iilKTiien  SeitiMi,  weh'lie  sich  vorn  und  liinten  iiiit  den  }Xt»schwunpi»non 
Fun'hen  verbindet  un<l  wie  iK'i  inehn*ren  Arten  eine  gliinzen<le  raiitenformige  Heule 
ein.«('hlies?;t.  Der  MnndschiM  kurz,  breit,  hinten  jreradnindig,  v«>rii  IxMderseit^  der 
Kinfiimmg  «les  Iviisj^els  mit  einem  (friibchen.  Die  Ta^^ter  kleiii;  <lie  IWine  w*ie 
gewohiili«'h. 

Der  ganze  Koq>er  oIxmi  gelb,  <lie  niutenfr>rmigen  lUuilen  auf  dein  Kopfschilde  mit 
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This  specimen,  which  is  now  in  the  Berlin  Museum,  was  recently 
restudied  by  Neumann,  who  described  it  as  follows: 

Female. — Body  flat,  oval,  a  little  convex  at  the  sides,  scarcely  broader  posteriorly 
than  anteriorly;  length,  2.2  mm.;  breadth,  1.3  mm.  Scutum  longer  than  broad, 
rounded  at  the  sides,  with  very  superticial  and  ver>^  fine  punctations,  brilliant,  yellow 
in  its  median  portion,  red  on  the  sides,  lateral  of  the  anterior  grooves;  eyes  retl. 
Dorsal  surface  of  the  alxlomen  yellowish  white,  glabrous,  redder  in  the  middle,  and, 
through  its  transparency,  allowing  the  blackish  ramifications  of  the  intestines  to  be 
seen;  lateral  margin  elevated,  without  marginal  groove;  posterior  festoons  slightly 
apparent.  Ventral  surface  yellowish,  with  blackish  spots  [showing  through]  because 
of  its  transparency;  anus  reddish.  Capitulum  red,  with  a  very  short,  broad  base, 
the  posterior  angles  barely  projecting,  the  anterior  and  posterior  margins  equal,  as 
also  are  the  antero-lateral  and  postero-lateral  margins.  Palpi  short,  the  second  and 
third  articles  angular  laterally.  Legs  rather  short,  yellowish  white;  coxae  contigu- 
ous; coxae  I  with  two  short  teeth,  the  others  like  the  type;  tarsi  short,  with  two 
consecutive  spurn;  pulvillum  short,  barely  attaining  a  third  of  the  length  of  the  claws. 

Habitat. — South  Africa. 

This  species  is  more  closely  related  to  Rh.  annutaiutf  than  to  any  other,  but  insuf- 
ficiently determined.* 

Fuller  (1899)  has  recently  determined  the  Blue  Tick  of  South  Africa 
as  identical  with  Koch's  HL  decolomtm  (see  above,  p.  430);  while 
Lounsbury  (1900,  pp.  2J)-32)  accepts  this  determination  as  correct  and 
gives  the  following  account  of  its  life  habits: 

The  Blue  Tick  {Rhipirephalus  d^coloratus  Koch). — This  is  the  most  abundant  and  the 
mofet  widely  distributed  tick  in  the  Colony.  It  takes  its  popular  name  from  the  color 
of  the  distended  female,  which  is  a  displeasing  bluish  gray.  The  small  size  of  this 
species,  its  almost  cx)lorle88,  slender  legs,  the  color  of  the  female,  and  a  small  but 
distinct  tail-like  projection  from  the  l)ody  of  the  male  are  characters  which  serve  for 
its  ready  separation  from  our  other  common  ticks.    The  distended  female  measures 

rostrothlichem  Anstriche,  Mundschild  und  Taster  dunkler  gelb,  beide  mit  braun- 
lichen  Kanten.    Die  Unterseite  und  die  Beine  hellgelb. 

Ein  Exemplar. 

Vaterland:  Sudafrika. 

^Femelie. — Cor|ifl  plat,  ovale,  il  cdtds  pen  con  vexes,  d  peine  plus  large  en  arri^re 
qu'en  avant,  long  de  2m m2,  large  de  lmm3.  Eciissan  plus  long  que  lai^,  k  c6t^s 
arrondis,  tl  ponctuations  tn^s  superficielles  et  tres  fines,  brillant,  jaune  dans  sa  partie 
mMiane,  roux  sur  les  aMes,  en  dehors  des  sillons  anterieurs;  yeux  roux.  Face  dor- 
8ale  de  T abdomen  blanc  jaunAtre,  glabre,  plus  rousse  dans  le  milieu,  laissant  aper- 
cevoir  par  transparence  lea  ramifications  noirtltres  de  rintestin;  bord  lateral  relev^, 
sans  sillon  marginal;  festons  I'osterieurs  peu  apparents.  Fac^  ventrale  jaunAtre,  i 
taches  noirtltres  par  transparence;  anus  roussAtre.  Rostre  roux,  il  base  tres  courte  et 
large;  les  angles  posterieurs  il  peine  sail  Ian ts,  lea  bords  ant^rieur  et  post^rieur 
egaux  entre  eux,  aiusi  (jue  les  bords  lateraux  ant^rieurs  et  post^rieurs.  Palpes  courts, 
le  2^  et  le  ^  articles  angiileux  en  dehors.  Pattea  plutot  courtes,  blanc  jaundtre; 
hanches  contiguea;  celled  de  la  l**  paire  il  deux  dents  courtes,  les  autres  semblables 
au  type;  tarses  courts,  avec  deux  ei)erons  cons^cutifa,  caroncule  courte,  atteignant  k 
peine  le  tiers  de  la  longueur  dea  onglea. — Patrie:  Afrique  m^ridionale. 

D'aprea  Texemplaire  de  Kocli,  Africpie  australe  (Musc^um  de  Berlin). 

EsjMice  plus  voisine  de  Rh.  aimuldtti^  que  de  toute  autre;  mais  insuffisamment 
d^terminee. 
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about  one-half  incli  in  length  ])y  alx)ut  one-third  as  wide.     The  male  is  brownish 
yellow,  with  dark  niarkingH;  is  only  about  an  eighth  of  an  inch  in  length,  and,  in  • 
common  with  the  early  stages  of  lx>th  nexes,  escajK^H  general  notice.     It  is  generally 
to  be  found  l)eneath  the  distended  female. 

The  Blue  Tick  is  nearly  related  to  the  common  cattle  ticks  found  in  Australia, 
North  and  South  America,  and  in  other  j>arts  of  the  world.  Prof.  G.  Neumann,  an 
eminent  authority  on  ticks,  considers  that  it  should  ho  connecte<i  with  the  Amer- 
ican cattle  ti(rk  (Rhipicejjhalus  annulafus  Say;  BoophihiH  Ixrrix  Riley)  as  a  variety, 
and  he  will  prol>ably  classify  it  as  such  in  a  new  work  which  he  has  in  {)re{)aration. 

Notes  on  the  life  cycle  of  the  species  were  given  in  the  Agricultural  Journal  for 
Novem])er  24,  1898,  by  Veterinary  Surgeons  Dixon  and  Spreull.  I  have  reared 
several  different  lots  on  cattle  and  goats,  but  have  not  yet  traced  all  the  habita.  The 
eggs  to  the  number  of  several  thousands  are  laid  on  or  near  the  surface  in  grass  stub- 
ble or  similar  shelter  and  the  larvae  on  hatching  ascend  the  grass  or  bush,  as  in  the 
other  species  studied.  Two  thousand  two  hundred  and  fifty  larva*  have  l>een  cc>unte«i 
at  the  top  of  a  single  blade  of  grass.  By  day  and  by  night,  through  wind,  rain, 
and  light  frost,  they  remain  at  their  posts.  Grass  found  infe8te<l  and  proteeteti 
by  a  l>arrier  of  cut  thorns  was  found  to  l)e  still  infested  three  months  later,  wliich 
shows  that  the  young  ticks  may  live  at  least  this  length  of  time  on  the  veld. 
The  female,  after  dropping  from  the  host,  starts  laying  in  from  five  days  to  two 
weeks  in  summer,  while  in  winter  at  Cape  Town,  at  a  temperature  of  65®  to  70®,  she 
delays  until  the  third  or  fourth  week  has  i>a8se<l.  Similarly,  the  incubation  period 
of  the  egg  varies  from  three  weeks  to  three  months.  At  a  temi)erature  of  85®  to 
90®  in  the  incubator  hatched  eggs  have  been  obtained  in  four  weeks  from  tlie  droj)- 
ping  of  the  mother  tick,  which  shows  how  heat  hastens  the  development.  Some 
moisture  appears  necessary  during  the  incubation  perioil,  as  several  ]>atx'hes  <^f  t^ggs 
kept  in  dry  boxes  have  shriveled  and  failed  to  hatch. 

The  Blue  Tick  molts  twice,  but  remains  on  its  host  through  ]>oth  changes,  thus 
differing  materially  in  habit  from  the  Bont,  Bont  Leg,  Red,  and  other  South  African 
si>ecies;  it,  however,  be<H)mes  motionless,  and  appeiirs  as  if  dtivoid  of  life  l)eforeboth 
molts.  The  larva  lH.»gins  to  distend  by  the  end  of  the  second  day  of  its  attachment, 
and  seisms  to  ceast^  enlarging  in  from  three  to  three  and  one-half  days.  Two  days 
later,  under  a  magnifying  glass,  the  body  contents  may  l)eseen  to  have  shrunk  away 
from  the  skin  kick  to  the  mouth  organs.  Finally  this  larval  skin  rujitures across  the 
top  in  front,  and  the  tick,  now  in  the  second,  or  nymph,  stage,  crawls  out.  This 
change  has  been  observed  to  take  place  as  early  as  six  days  from  the  attachment  of 
the  larva,  imd  as  late  as  the  tenth.  The  nymph  settles  <lown  near  ])y  and  after  a  few 
days  distends,  just  as  did  the  larva.  In  api)eanince,  it  resembles  the  adult  female, 
but  its  sidc^s,  in  place  of  Ix^ing  i)arallel,  converge  slightly  towards  the  rear.  After  the 
fifth  day  from  the  molt,  no  further  enlargement  is  jKTceptible,  and  doul.)tless  feeding 
has  ceascnl.  In  another  day  or  two  the  outlines  of  the  adult  are  dindy  distinguish- 
able through  the  translucent  skin,  jiarticularly  across  the  front,  an<l  shortly  thereafter 
there  is  a  rupture  iw  Ix'forc,  and  the  tick  makes  its  apjK'arance  as  the  a<hilt.  The 
nymphic  stagr  has  about  the  siune  duration  as  the  larval;  in  instances  ol)serN*e<l  it 
has  varit.'d  from  ncven  to  ten  days.  The  two  stages  togt^ther  in  numerous  cases  o<x*u- 
pie<l  from  lifteen  to  twenty  days.  The  male  is  very  sinnlar  to  the  female  in  size, 
color,  and  general  apiK'arance  just  after  the  molt,  ami,  iH'intr  Miiali,  one  might  Ik* 
ciisily  mistaken  for  the  other  when  viewed  l)y  the  nnai<led  eye.  The  female  settles 
<lown  almost  at  once,  and  so,  ai)j>arently,  does  the  male;  but  tlie  latter  wanders  much 
farther  and  is  therefore  n«>t  easily  traced.  After  a  <lay  or  twn  niaUsareseen  crawling 
alM^iit  in  the  hair,  evitl«*ntly  sean-liing  for  mates.  1  am  nnt  certain  how  soon  mating 
takes  jjlace  after  moulting,  but  my  o]>servati<»ns  lead  me  to  cnnjet-ture  that  Ixjtli  sexes? 
fee<l  for  a  short  time,  and  that  the  male  then  lets  go  his  hold  ami  looks  for  a  ctnupan- 
ion.     However  that  may  l)e,  the  females  nearly  all  have  mates  by  the  fourth  day. 
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Distention  has  begun  by  that  time,  and  seems  to  proceed  wliether  or  not  a  male  has 
come  up;  this  is  another  point  tliat  needs  confirmative  oljservation.  A  few  females 
ol)served  have  fallen  in  st'ven  days,  but  the  great  majority  have  not  fallen  until  after 
the  ninth  day,  and  some  have  remained  until  the  eleventh.  The  male  remains  on 
the  skin  when  his  mate  drops,  but  what  becomes  of  him  afterwards  I  have  not 
ol)8erveil. 

The  life  jKiriod  on  the  host  for  the  female  is  thus  from  three  to  four  and  one-half 
weeks.  No  individual  ticks  that  I  have  obeer\'e<i  have,  however,  dropped  in  less 
than  twenty-three  days,  and  most  remained  for  twenty-six.  The  entire  life  cycle 
may  l)e  pa«HHl  in  two  summer  months,  but,  in  fact,  probably  seldom  takes  less  than 
two  and  a  half  or  three.  There  is  a  possibility  of  three  broods  a  year  in  our  Qape  cli- 
mate and  a  probability  of  at  least  two  broo<ls. 

The  life  i)eriod  on  the  animal  during  the  winter  months  is  not  likely  to  be  more 
than  a  day  or  two  longer  than  in  the  summer,  at  least  when  dry  weather  is  the  rule 
in  w^inter  as  it  is  in  our  eastern  sections.  Being  hidden  in  the  hair  when  young 
and  pressed  against  the  warm  body  of  the  animal,  the  tick  is  kept  warm  throughout 
its  stay.  Numerous  nymi)hs  and  some  larva>,  which  I  scrai>eii  off  aft^r  they  had 
ceased  to  feeil,  moulted  when  kept  in  glass  tubes;  but  the  change  in  some  cases  took 
over  a  week  in  place  of  the  two  or  three  days  as  it  would  have  on  the  warm  skin. 
Some  of  the  adults  obtained  in  this  way  were  kept  alive  for  twelve  days  in  the  tubes 
and  were  then  place<l  in  spirit;  as  they  can  thus  do  without  food,  it  can  not  be  neces- 
sary for  them  to  settle  down  at  once  after  molting  on  an  animal. 

BoopHiLus  OF  Doubtful  Systematic  Position. 

Besides  the  above-described  forms,  other  ticks  have  been  described 
which  belong  to  Boophilm^  but  their  exact  status  must  be  determined 
by  a  comparison  of  the  specimens  in  question  with  the  other  forms. 
They  will  be  mentioned  here  under  the  generic  name  (RKipicephalui) 
under  which  they  were  described,  rather  than  as  Boophilns^  in  order 
to  avoid  unnecessarily  increasing  synonyms. 

A. — IIYPOSTOME  WITH  TEN  ROWS  OP   DENTICLES.      HALE  WITH  TAIL. 

Khipi/'4^)}iaitis  raudaius^  (Neumann,  1897)  Fuller,  1899. 
(Figruro  1546.) 

Neumann  proposed  for  certain  ticks  a  new  variety,  under  Rhi^i- 
ceph4iliis  annvlatus^  naming  it  Sh.  annidatus  caudatus.  It  is  apparent 
that  the  Japanese  specimens  were  looked  upon  as  types.  He  consid- 
ered these  identical  with  Hh.  mloroplus  Canestrini  from  Paraguay — 
under  which  circumstance  the  new  name  caudufm  was  not  justified. 
Neumann's  description  reads: 

I  include  alw)  in  Hhipwephalm  amwdaim^  with  the  rank  of  a  variety  {Rh.  aimulatus 
amdittus) ,  a  fonn  which  is  representtnl  in  my  collection  by  23  females  and  2  males 


^Synonymy  and  Bibliography. 
1887:  ?  Hxmaphysalis  mlcropla  Canjstrini  (1887),  p.  104,  pi.  ix,  figs.  3-5.     [Si»e  also 

Cankstrini,  18^M),  p.  493,  placed  in  Rhipicephalm. — Neumann,  1897,  i)p.  408, 

413,  as  pyn.  of  lihlpirephalnH  aunvhUns^  caiidaJus.'] 
1890:  ?  Jihipiccphalna  microphm  (Canestrini)  Cankstrini,  1890,  p.  493. 
1897:  Rhipicephalm  arwulatus  caiuhiUis  Neumann,  1897,  pp.  413,  414,  %.  42.     [See 

also  Stilrs  &  IIassall,  1901,  p.  3.] 
1899:  Rhipicephalus  caudatus  (Neumann)  Fuller,  1899,  pp.  390,  391. 
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collected  from  the  horne  in  Miyaiitaki  (Japan),  and  in  that  of  the  Museum  of  Paris  by 
250  females  and  (>  nialen  from  Mauritius,  and  probably  taken  from  cattle  (for  the  col- 
lection includes  also  3  large  gravid  females  of  Ibjtxiomma  nrgijiitlum) ;  further,  22 
females  and  1  male  from  Cayenne  (where  the  ])eculiar  charact^^ristics  of  the  variety 
ar(»  only  slightly  marke<l).  I  also  thus  determine  a  male  and  a  female  originally 
from  the  Senegal  (coll.  A.  Kiiilliet),  an<l  a  male  collwtt^l  in  I^meo  from  the  deer 
(coll.  R.  Blanc^hanl).  Finally,  I  consi<ler  as  l)elonging  to  this  variety  IIpnmaphy)*ft/ln 
micropla  Can.,  found  in  South  C'haco  (Paraguay),  on  an  undetermined  mammal 
(Canestrini),  an<l  under  the  bark  of  the  trees  in  Rio-Apa  (Paraguay),  by  A. 
Balzan.  The  variety  is  noticeable  because  of  the  strength  of  the  chitinous  portions 
and  especially  becaiLs<»  of  the  caudifonn  appendage  of  the  male.  The  essential  char- 
acterLstics  are  the  following: 

Femah'. — ^The  projections  on  the  jxwterior  margin  of  coxae  I  more  marked,  just 
outlined  on  |)air  II,  less  and  less  marked  in  the  following  pairs;  in  some  cases  (in 
the  majority  of  8i>ecimen8  from  Jai)an)  live  rows  of  denticles  on  each  half  of  the 
hyiMjstome. 

M(iU\ — Color  darker.  Eyes  a  little  more  distinct.  I*osterior  margin  of  the  body 
not  festooned,  but  prolonge<l  by  a  conical  chitinous  j)oint  in  the  direction  of  the 
median  furrow,  which  en<ls  a  little  in  advance  of  the  jx^int,  and  is  deeper  [than  tliat 
in  the  tyixj],  Adanal  shieMs  more  chitinous,  dark  brown,  ])rojecting.  Teeth  on  the 
posterior  margin  of  coxje  I  mmrh  stronger.  Hairs  very  much  longer  and  very  much 
more  abundant.* 

We  have  no  specimens  of  this  species  and  Canestrini's  description 
is  not  accessible  to  us,  hence  we  are  not  in  a  position  to  express  a  defi- 
nite opinion  concerning  it.  It  nia}',  however,  be  noted  that  a  caudate 
form  with  eight  rows  of  denticles  on  the  hypostome  {Boophihis  ouj*- 
tral!^)  occurs  in  Venezuela  and  Argentina;  also  that  Birula  points  out 
the  resemblance  of  his  li/*.  cnlcuratu^^  which  has  eight  rows  of  den- 
ticles, to  Canestrini's  Rh,  in!croj>1vi<.     The  possibility  of  the  specific 

*Je  rattache  aussi  d  Jihipicfphahis  auimifthut,  :\  titn»  de  variete  (7^7*.  ttnuulntuj*  cau- 
d(Uus)^  une  forme  (jui  est  repn'sentee  <lans  ma  collection  jwir  2.'J  femelhv  et  2  nidles 
recueillis  sur  le  ('heval  :\  Miyasaki  (Jai>on),  et  dans  <'elle  <hi  Ma<»um  de  Paris,  jiar 
250  femelles  et  (>  nialw  ]»n)venant  de  Tile  de  France  et  probablement  pris  sur  le 
B<i*uf  (car  le  lot  (romprend  encore  trois  grosst^  feiiu'lles  plcimis<le  fff/nhwma  ivgyptium) , 
] >1  us  22  femelles  et  1  mAle  j)rovenant  de  Cayenne  (oii  les  particiilarites  de  la  variety 
sont  jK'U  a<'centuces).  Je  <lisiK)se  auw^i  d'un  mstle  et  d'une  femelle  originairei>  du 
S^'uegal  (collection  A.  llailliet),  et  d'un  male  pris  a  I^ornco  sur  un  Cerf  (coll.  R 
Blanchard).  Entin,  je  ^-onsidcre  conune  apj)artenant  a  cett<'  variete  Ilivmaphymlu 
niici'opin  Cun.,  trouvc  an  (^haco  meridional  (Paraguay),  siir  un  Mannnifere  ind^ter- 
mine  (Canestrini),  et  sous  I'ecorce  des  arbrtv  il  Rio-A])a  (]*an\jrnay),  par  A.  Balzan. 
La  variete  se  fait  renianiuer  i)ar  le  renforc(»nient  des  i)artieH  «lntineust»s  et  wirttHit 
rapi)eiulice  caudifoniu;  du  male.     Ix^s  jiarticularites  essiMitielles  sont  U»s  suivantes: 

Fniu'lh'. — Saillies  du  ImjhI  posti'rieur  des  hanches  'e  la  premiere  i»aire  mieux 
marijiiees,  «'s«piiss<''es  a  la  deuxi^rne  paire,  de  moins  en  luoiiis  anx  siiivantes;  ]»arfois 
(<lans  la  i)lupart  des  sjHM'imens  <hi  .Tapon ),  cimi  tiles  de  dents  sur  clia<iue  nioitie  de 
I'll  ypoNt*  line. 

Mt'th . — Ti'inte  plus  foncve.  Yeux  un  pen  plus  ai>parents.  Bon.1  ])ost^rieur  du 
corps  imn  ffstnnni'',  main  prolonge  j)ar  une  jKunte  coni<|ue,  <'hitineuse,  dans  la  direc- 
tion du  sillon  nuMlian,  «|ui  s*arn*'te  un  jkmi  en  avant  d'elle  et  est  i)lu8  profond. 
I'^'us^nns  adanaux  ])lus  chitineux.  brun  !on<v,  saillants.  Dt-nis  du  l)ord  poHt^rieur 
des  banches  d(^  la  premiere  i)aire  bieu  j»lus  fortes.  Poils  bien  plus  longs  et  bien  plus 
alxjndauts. 


SEVENTEENTH    ANNUAL   REPORT.  439 

identity  of  lih,  niicroplu%  and  Tth.  australii^  does  not  therefore  appear 
to  be  excluded.  Against  such  Identity,  however,  may  be  quoted 
Canestrini's  sUitenient  (181)0,  p.  498)  that  the  scutum  of  the  male  covers 
the  entire  body.  The  validity  of  the  Japanese  species,  with  ten  rows 
of  teeth,  appears  not  to  be  without  foundation. 

II. — KHJIIT  KOWH  OK   I>KXTI('LBS  OX   nYPOOTOME.      MALE   APPARENTLY    WITHOLT  TAIL, 
SIMILAR  TO   B.  ANNULAT18. 

T}\e  North  African  mtile  tick.^ 

M%nin  (1880)  determined  as  identical  with  Ixodes  I>uges{i  Gervais, 
1844,  a  species  of  tick  from  North  Africa.  Curtice  (1892)  pointed  out 
the  resemblance  of  this  North  African  fonn  to  the  North  American 
species,  and  he  and  Neumann  considered  them  specificall}'  identical. 
This  view  is  strongly  supported  b}^  the  description  given  by  M6gnin, 
and  from  present  knowledge  it  appeai-s  impossible  to  show  good  char- 
acters which  would  separate  the  two  forms.  At  the  same  time  we 
prefer  to  await  further  detailed  comparison  of  specimens  before  either 
agreeing  or  disagreeing  with  Curtice  and  Neumann  on  this  point. 
Megnin's  description  reads  as  follows: 

Characters  common  to  both  sexes. — Cai)itulum  small  and  slightly  salient,  0.60  mm. 
long,  in  shape  of  a  blunt,  very  elliptical  cone;  jjalpi  short,  0.30  mm.  long,  slightly 
shorter  than  the  hypostome,  slightly  valvate,  articles  very  distinct,  the  first  one 
short,  cylindrical,  the  two  following  irregularly  polyhedric,  the  last  small,  cylin- 
drical, infero-terminal;  hypostome  a  little  spatulate,  with  rounded  extremity,  and 
with  eight  rows  of  teeth,  equal  in  each  row;  mandibles  sliding  each  in  a  rough- 
skinneil  sheath,  and  terminated  by  an  articulated  harpoon,  with  four  teeth  in  two 
groups,  the  two  teeth  of  the  lower  group  being  larger  than  those  of  the  terminal 
group.  TA»gs  six-j()inte<l,  coxaj  oval,  plai«ted  on  the  tegument,  separated  in  the 
female,  contiguous  in  the  male;  articles  uniformly  brown;  tarsi  cylindro-conical,  with 
extremity  dentate<l  inferiorly  in  the  two  sexes,  first  pair  mono-dentate,  the  others 
bidentiite;  terminated  by  an  ambulacrum,  the  claws  of  which  are  twice  as  long  as 
the  pulvillum. 

Fertiliu'd female f  young. — Six  millimeters  long,  2.50  mm.  broad;  body  a  pale  red 
color,  flattx>ned,  elongate,  narrowed  posteriorily,  without  festoons,  presenting  above 
and  IkjIow  the  same  furrows  found  in  the  females  of  other  species.  Scutum  1.20  mm. 
long,  1  mm.  broad,  rectaiigulo-i)entagonal,  narrow  and  short,  with  parallel  lateral 
sides,  posterior  angle  rounded,  and  with  sinuous  sides  of  a  dull,  chagrinous,  brown- 
black  color,  strongly  exciivate  in  front,  and  in  a  stjuan*,  for  the  articulation  with  the 
capitulum;  eyes  at  the  external  and  ])osterior  angles  of  the  scutum.  Vulval  pore  and 
cutaneous  striie  the  same  as  in  all  females  of  Ixodes, 

Fertilized  female^  rephif. — Fourteen  millimeters  long,  8  mm.  broa<l,  body  thick, 

*  Synonymy  and  Bibliography. 

1880:  *'Lrodes  Ihujesa  (rervais,  1844,^'  of  M^:<ixiN,  1880,  pp.  126,  127,  fig.  44b.— 
Neumann,  1888,  pi>.  02, 9:^.-1  dem,  1892a,  pp.  97,98.— Idem,  1892b,  pp.  100, 
101.  [(liven  as  syn.  of  Boophihs  hovis  by  CrimcE,  1891a,  p.  318. — Idem, 
1891b,  p.  f>85.— Idem,  1892c,  pp.  24.3,  244.— :vrARX,  1892,  p.  236.— Oshokn, 
1896,  p.  257.— MoRCiAN,  1899,  p.  139.]  [See  also  Neumann,  1897,  p.  408,  as 
syn.  of  Rlupicephalus  ainmlatus.'] 

1894:  ** Ixodes  Dugesi  Gervais"  of  Dolly,  1894,  p.  1000,  as  syn.  of  Booph'dus  hovis. 
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elongate,  sliglitly  flattened,  similar  to  a  bean  without  the  liilue,  which  would  have 
parallel  sides  of  a  deep  lead  color,  with  lon^^itndinal  grooves  or  impressions  similar 
to  preceding  8|)ecies  [/.  icgiiptiuH^  I.  alfjfnaisii<],  but  less  pronounced. 

Male.— Thrca  and  five-tenths  millimeters  long,  2.50  mm.  broafl,  body  subtriangn- 
lar,  angles  and  sides  rounded,  esin^cially  iKjsteriorly.  S<*utum  covering  entire 
superior  surface  without  leaving  lateral  clear  margin;  of  a  deep  brown  color,  suiooth, 
])rilliant,  and  fewtooneil  posteriorly,  each  inter\'al  Ixitween  the  festoons  being  con- 
tinual dorsally  by  a  longitudinal  sillon  extending  to  the  iwsterior  quarter  of  the 
shield.  Eyc»H  simple,  on  the  edge  of  the  shield  at  the  height  of  the  second  i«ir  of 
k»g8.  Ventral  tegument  pale,  presenting  on  each  side  of  the  anus  two  |)airs  of  arched 
chitinous  plaques,  of  a  deep-red  color,  narrow  and  equal.  Genital  i>ore  round, 
chitinous,  l)ack  of  capitulum,  at  the  height  of  legs  II. 

Nyniph. — One  to  four  millimeters  long,  0.80  to  2.50  mm.  broad;  body  oval;  scutum, 
capitulum,  and  legs  same  size  and  form  as  in  the  lar\'a,  but  having  one  pair  of  \eg8 
more,  all  darker  color;  stigmata  present,  no  genital  organs. 

Larra. — Five-tenths  of  a  millimeter  long,  0.4  mm.  broad,  body  flat,  of  orbicular 
form,  slightly  angular  in  front,  color  pale  re<l,  abdomen  lighter;  scutum  cordifomi, 
broad  and  short;  capitulum  similar  to  that  of  the  adult,  but  smaller  in  every  respect; 
legs  shorter  and  more  slender,  tarsi  not  dentate.  Genital  organs,  and  respiratory 
stigmata  absent. 

Egg. — Fifty  one-hundredths  of  a  millimeter  long,  0.40  mm.  broad,  ovoid,  of  deep 
yellow  color,  smooth,  shining.* 

*  Caracthres  commum  aux  deux  sejccn. — Rnstre  i)etit  et  pen  saillant  long  de  0"",60,  en 
c6ne  mousse  tnis  surljaiss^;  jntlpes  majrillairen  courts,  longs  de  0""*,30,  un  pen  moins 
long  que  le  dard  maxillo-labial,  pen  valves,  i\  articles  trea  distinct  (fig.  44,  B),  le 
premier  court,  cylindrique,  les  deux  suivants  polyMriques  irrC^guliers,  le  dernier  petit, 
cylindrique,  inf6ro-terminal ;  dard  maxiUo-labial  un  i)eu  spatulifonnerA  extr^mite  ar- 
rondie,  jI  huit  rangs  de  dents  ^»gales  dans  cha<|ue  rangee;  maiidibules  glissant  chacrune 
dans  une  gaine  chagriuee,  tennin^e  par  un  har])on  articule  il  quatre  dents  en  deux 
groujK'H,  les  deux  du  groupe  inferieur  plus  grandes  ({ue  celled  du  groupe  tenninal. 
Pattes  :\  six  articles,  il  handles  ovalaires  pla^juees  sur  le  tegum(*nt,  distantos  chez  la 
femelle,  contigucs  chez  le  mule;  articles  unifoniiemeiit  bruns;  tarses  cylindro-oonique«», 
il  extn'mite  dentee  infcrieurement  chez  les  deux  sexes,  mono-dentee  il  la  premi*>re 
paire,  bi-dentces  dans  U^  sui van ti*;  tenuinee  par  un  ambula(*re  dont  les  crochets 
depassent  de  moiti^'i  la  caroncule. 

FemrUe  ft'condvc,  h  jmn. — Ix^ngue  de  6°*"*,  large  de  2™'",50;  <'orps  de  couleur  roux 
pale,  aplati,  allongt'',  retreci  posterieurement  sans  trace  de  festons,  presentant  en 
dessus  et  en  dessons  U»s  mcmes  sillons  dejil  constates  chez  les  femelles  des  autres 
esiX'ces.  I'>u^^on  l(»ng  «le  1""",20,  large  de  l""",  riM'tangul()-j)entiig()nal,  <?troit  et  court 
a  cotes  latcraiix  parallcles,  il  angle  jM)stcrieur  arrondi  et  A  cotes  sinueux,  d*unc  couleur 
]»run-n(»in*  nuitt;  clia^'rince,  fortement  echancre  en  avant  et  en  c^rru  i)Our  s'articuler 
avcc  Ic  rostrc;  ycux  anx  anglt^  externes  et  i)«>stcrieurs  de  Tecusson.  Pore  vuU-ain? 
et  strics  cutanccs,  conune  clicz  toutcs  les  fcniellcs  d'lxodcH. 

F'iniJli  frrnndn',  rrpiw. — Ix^n^Mie  de  14"'"',  large  de  H""",  c<»rpH  epais,  allong^,  un  jx^n 
aplati,  s«'ni}»lancc  a  un  harirdt  sans  hile  (jui  aurait  les  c«*)tcH  ixiralltiles,  de  couleur 
]»l<)ni]K'(*  foncre,  avtM"  «l<'rJ  [j>.  127]  sillons  ou  impressions  longitudinales  commc  dans 
Irs  i»n'mirrrs  csiM'-crs  niais  nioins  prononccs. 

Miilt.  L<»n«:  de  ;»""",;">().  hir^'e  <lc  2""",50,  :\  corps  subtriangulaire,  il  angles  et  cotes 
arrondis.  fnrt<»iit  pnstericurcrncnt.  Kcusson  rccouvnmt  toutc  la  face  sujierieure  sans 
laissiT  de  niarjre  ciaire  lateralenn'nt,  de  c<nileur  brune  fona'e,  lisse,  brillant,  et  fen- 
t<Kine  jM)sterieurenient,  cluupie  intervalle  «le  feston  se  ccmtinuant  suj)erieurement  par 
nn  sillon  lonj^itudinal  s'eteignant  an  quart  ixjsterieur  de  I'ecusson.  Yeux  simples 
an  lx)rd  de  I'ecusson  il  la  haiiteur  de  la  deuxienie  i>aire  <le  {uittes.     T^uments  ini6- 
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Fig.  156.— Capitulum  of  female  Ji.  eulcara- 
tM.    After  Birula,  1806,  fig.  10. 


Bhipicephalus  calcarattis^  from  Caucasus. 
(Figures  156-166.) 

Birula  examined  some  ticks  collected  in  Transcaucasus,  Occidentjil 
Caucasus,  and  Ciscaucasus,  which  he  described  originall}'  as  Ixodes 
calcaratus.  The  original  description  is  not  accessible  to  us.  Later 
(1895)  he  described  them  in  detail,  giving  the  following  diagnosis  and 
the  figures  here  reproduced: 

Brownish  red  or  yellowish  brick  color.  Body  elongate  oval.  Capitulum  hexag- 
onal, very  broad.  Eyes  distinct,  elliptical.  Palpi  very  short,  conical.  Rostrum 
[hypostome]  armed  with  8  rows  of  teeth.  Legs 
calcarate.  Coxse  I  bidentate.  Dorsal  porose 
warts  [areas]  small.  Genital  pore  situated  be- 
tween coxje  I  (  9  )  or  II  ( ^  ).  Stigmate  areas 
subrotund,  small.  Male  provided  with  four 
anal  shields  [clypei]. 

Body  of  the  female,  if  replete,  elongate  oval, 
posterior  portion  back  of  spiracles  narrower, 
sides  of  the  anterior  portion  constricted  four 
times  at  the  legs  and  also  at  the  spiracles,  two 
poriferous  dorsal  rotund  warts  [areas]  very 
small.  Dorsal  shield  (scutum)  provided  witli 
eyes,  dispersely  setulose,  subjientagonal,  length 
almost  double  the  width,  anterior  angles  slightly 
prominent,  rotund,  sides  of  the  anterior  jwrtion  of  the  scutum  subparallel,  posterior 
portion  behind  the  eyes  triangular,  apex  rounded,  scarcely  longer  than  the  anterior 
I)art.     Eyes  elliptical,  slightly  convex,  protruding  very  slightly  from  the  edge  of  the 

rieurs  pdles,  presentant  de  chaque  c6t6  de  I'anus  deux  paires  de  plaques  chitineuses 
arqu^es,  de  couleur  roux  foncc,  (itroites  et  <^gales.  Pore  genital  rond,  chitineux,  en 
arrii^re  du  rostre  il  la  haut<?ur  de  la  deuxitime  paire  de  pattes. 

Ni/mphe. — Longue  de  1  il  4""",  large  de  0™™,80,  d  2™",50;  corps  ovale,  H  6cusson, 
rostre  et  jxattes  de  mcme  volume  et  de  meme  forme  que  chez  la  larve  mais  ayant  une 
paire  de  pattes  de  plus  (lue  celle-cJ;  le  tout  i)lu8  fonc^;  pas  d'organes  g6nitaux,  mais 
des  stigmates. 

Ixirve. — Longue  de  0"™,50,  large  de  0'"",40,  corps  aplati  de  forme  orbiculaire,  un  peu 
anguleux  en  avant,  de  couleur  roux  pale,  I'alxiomen  plus  clair;  C»cus8on  cordiforme 
l&rge  et  court;  rostre  semblable  a  celui  des  adultes,  mais  plus  petit  en  tons  sens;  jiattes 
plus  courtes  et  plus  greles,  il  tarse  non  dentc.  Pas  d'organes  g^nitaux,  ni  de  stigmatt^s 
respiratoires. 

(Enf. — I^ng  de  0™'",50,  large  do  0°^,40,  ovoide,  de  couleur  fauvo  fonc^e,  lisse, 
luisant. 

Habitat. — Nous  avons  rccueilli  cet  Ixode  en  al>ondance  sur  des  moutons  barba- 
resques  et  touaregs,  et  sur  dos  banifn  d' Algerie  et  du  Mann:  amencs  \i  ral)attoir  miii- 
taire  de  Vincennes.  Nous  Tavous  aussi  recueilli  sur  des  bceufs  sanies  et  sur  des 
bceufs  auvergnats.  Les  deux  sexes  s'y  trouvaient  fnkiuemment  accouples  et  quel- 
ques  nymi)hes  y  etaient  melang^es  aux  adultes. 

^SYN()XVMY    AND    BIBLIOGRAPHY. 

(?):  Irodes  caicaralus  Birula  (Russian  article  not  accessible). — Travaux  delaSoc.  de 
Natur.  de  St.  Petersbourg,  XXIV,  1.  2,  j).  137  (not  accessible). 

1895:  Khipirfphalus  calraratns  (Birula)  Biiula,  1895,  pp.  361-.mS,  Tav.  ii,  figs.  10-20. 
[See  also  Neumann,  1897,  p.  408,  as  syn.  of  Rhipicephalns  annulatua.] 
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Fig.  157.~Doraal  view 
of  female  Ji.  ixtica- 
tutus.  After  Binila. 
1895,  flg.  11. 


Fig.  lG6.~En<l  of 
mandible  of  fe- 
male R.  calea- 
ToiuB.  After 
Binila.  in6» 
flg.  12. 


Fig.  159.— Coxa  I  of  female  R. 
calairatm.  After  Binila,  1896, 
flK.18. 


shield,  facing  outward.  CapiitUum  short  and  broail  (almost  twice  as  broad  as  long), 
frontal  portion  hexagonal,  lateral  angles  ver>'  prominent,  postero-loteral  mannns 
perceptibly  emarginate;  margins,  anterior  nearly  straight,  pos- 
terior arched;  .posterior  portion  of  the  capitulmn  constricted 
like  a  neck,  equal  in  length  to  the  frontal  portion;  ventrally 
the  iK>sterior  margin  of  the  capituhnn  is  almost 
semicircular,  no  posterior  angles,  situated  in  the 
anterior  emargination  of  the  breast.  Frontal 
areas  densely  porose,  ovate,  m<xierately  laige, 
placed  obliquely  on  the  posterior  superficial 
portion  of  the  (apitulum.  Palpi  and  rostrum 
[haustellum]  attaining  almost  the  length  of  the 
frontal  pf)rtion  of  the  heail.  Rostrum  [haustel- 
lum] slightly  l(mger  than  the  palpi,  hniad  and 
shorty  incised  at  the  ai)ex,  no  apical  granulated 
portion,  teeth  [denticles]  rhomboidal,  obtuse,  8  rows  (9-10  denticu- 
late series  not  attaining  the  base).  Hooks  of  the  mandibles:  Nar- 
rower ones  bidentate,  broader  ones 
bidentate  or  tridentate.  Palpi  very 
short,  sulxjonical,  spiniferous;  first 
article  very  small,  hidden  under  the 
anterior  margin  of  the  capitulum;  second  article  pe- 
dunculate, in  the  dilated  part  a  sharp  transverse  ridge, 
drawn  out  in  an  angle  at  the  external  niaigin,  pro- 
vided with  an  internal 
dilated  margin,  ante- 
rior jKjrtion  dilated, 
armed  l)eneath  on  the  internal  margin  with  several 
short  and  very  strong  spines;  third  article  smaller 
than  the  preceding,  subtriangular,  internal  margin 
rounded,  spiniferous,  archcMl  j>o8- 
teriorly,  external  angles  acute. 
Ixjgs  short,  subequal,  first  tarsi 
unicalcarate,  the  others  bicaki\- 
rate  (the  apical  spur  being  twice 
as  long  and  strong),  robust  and 
long  spines  located  on  the  internal 
margin.  First  coxa*  subtriangular, 
HjMirsely  setose  alx)ve,  provi<le<l  on 
the  poHtiTior  margin  with  two 
very  short  blunt  teeth  (roundcnl  at 
the  ajx^x);  coxa?  II  and  III  elon- 
gate r()tun<l,  iK)sterior  margin  in- 
cIsimI;  coxa;  IV  sulnjuadrate,  with 
angles  roundtMl  or  nearly  elongatt>- 
rotund.     Auditory  vesicle  of  the 

I  tarsi  ovate,  with  distinct  internal  hairs;  proximal  and  distal  of 

the  vesicle  the  external  margin  is  provide  witli  chitinous  induni- 

X'uma,  iA  which  the  distal  (ajncal)  seen  fnmi  the  side  of  thetarsu? 

is  smaller,  conical,  theajH'x  scarcely  dilated,  the  proximal  (basalt 

is  iKxlunculate  (the  j.KNli<'le  Inking  short  an<l  thick)  and  prondeil 

with  a  head  at  the  ai>ex.     (Genital  pore  very  small,  situate<l  l)etween  and  a  little 

l)elow  the  I  c<)xa*.     Anal  valve  provide*!  on  lH:)th  sides  with  f(»ur  spines,  arranged  in 

a  triangle.    Spiracle  areas  very  small,  one-half  as  largt*  as  the  posterior  coxse,  ellip- 


gMm- 


Vui,  U».— Tarsus  I  of  female  R,  cnl- 
canitny:  r,  aiulitor)'  vcsiicle;  imb. 
bHMil  chitinou8  callum;  ina^  api- 
cal chitinoufl  eallum.  AftiT 
Binilti.  1895.  fisr.  14. 


Fn;.  l«;i.— Tarsu**  IV 
oi  h'lnah-  H.rdfrn- 
ratiiK.  AftrrHini- 
la.  iv.i.-,.  liK.  15, 
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tical.    Length  of  body,  6.5  mm.  (?  replete);  width,  3.5  mm.;  length  of  I  leg,  2 

mm.;  length  of  II  leg,  2.5  mm. 
Male  similar  in  size  and  color  to  the  nonreplete  female,  but  dorsal  shield  provided 

with  five  constrictions  above  the  legs  and  spiracle 

areas,  anterior  angles  very  prominent,  and  dentiL 

erous;  two  external  teeth  (of  which  the  superior  is 

broader  and  half  as  long  as  the  inferior),  the  inter- 
nal single    and    small.     Capitulum   of   the  male 

slightly  narrower  and  longer  than  in  the  female, 

provided  with  spiniferous  angles  on  each  side  and 

an  arched    posterior  margin.     Palpi   perceptibly 

shorter  than  the  rostrum  [haustellum].    Posterior 

margin  of  the  body  7-lobed;  all  lobes  rounded,  by 

no  means  broad,  especially  median  lobes  narrower; 

ventral  surface  of  the  abdomen  provided  on  each 

side  of  the  anus  with  two  shields,  the  median  of 

which  are  larger,  elongate,  increasing  in  size  pos- 
teriorly, but  with  narrower  apex,  which  is  obliquely  abrupt  toward  the  exterior; 

external  angle  rounded,  internal  angle  prominent,  posterior  margin  biincised,  setifer- 
ous,  provided  with  several  apical  tubercles;  lateral  shields  smaller, 
elongate-triangular.  Legs  short,  rather  thick,  setiferous;  tarsi  I 
unicalcarate,  others  armed  with  two  subequal  spurs;  coxffi  I  sub- 
triangular,  decidedly  narrower  at  the  internal  margin,  posterior 
margin  provided  with  two  teeth  (the  inner  smaller),  and  between 
these  a  rather  deep  incision,  the  surface  and  exterior  angles  setif- 
erous; coxre  II  Huliquadrangular,  postero-intemal  angle  more  or 
less  prominc^nt;  coxje  III  and  IV  subquadrangular,  angles  rounded. 
Genital  pore  rather  wide,  situated  between  the  second  pair  of  coxae. 
Otherwise  like  the  female.  Length  of  body,  2.5  mm. 
It  is  very  closely  related  to  "  Rhipicephalo  {Ilsemaphysali)  microplse 

(Canestrini),*'  but  differs  from  it  in  having  shorter  l^s,  lobed  posterior  margin  of 

the  body,  and  bidentate  coxar;  moreover,  it  inhabits  other  geographical  regions.* 


Fig.  162.— Donal  view,  capitulum  of 
male  R.  calcaratus.  After  Blrula, 
1896,  tig.  16. 


Fm.  163.— Anus  of 
male  R.  ccUcara- 
tus.  After  Biru- 
la,  1895,  fig.  17. 


*  [p.  361]  Bnmneo-rufus  vel  fulvo-testaceus.  Corpus  elongato-ovale.  Capitulum 
hexagonale,  latissimum.  Oculi  distincti,  elliptici.  Palpi  brevissimi,  coniformes. 
Rostnim  dentibus  8-seriatis  amiatum.  Pedes  calcarati.  Coxse  I  bidentata?.  Verru- 
ca* dorsales  porosa*  [p.  362]  pan-a^.  Kima  genitalis  inter  coxas  I  (  J ),  vel  II  ( ^  ), 
posita.  Areola)  stigmatiac  subrotundne,  parvte.  Mas  clypeis  pygealibus  quattuor 
auctus. 

Feminw  corpus^  si  repletum,  elongato-ovale,  parte  postica  pone  spiracula  angustiore, 
partis  anticje  lateribus  a<l  iM?des  nee  non  a<l  spiracula  quater  coarctatis,  verrucis  pori- 
ferifl  dorsahbus  duabuH  rotundis  minimis.  Saitnin  dormle  oculifenim,  dl^iperse  setu- 
losum,  subpentagonuni,  latitudine  fere  duplo  longius,  angulis  anticis  ^larum  promi- 
nentibus,  rotundatin,  lateribus  partis  scutuli  anticjc  subparallelis,  jmrte  postica  pone 
o<!ulos  triangulari,  apice  rotundata,  (juam  pars  antica  baud  longiore.  Oc^iU  elliptici, 
parum  convexi,  a  margine  scuti  vix  distantefc»,  extrorsum  si)ei*tantes.  Capilnlum  breve 
ac  latum  (longitudino  fere  duplo  latins),  parte  frontali  hexagonali,  angulis  lateralibus 
valde  i)rominenti])U.s,  marginibus  i)ostico-lateralibu.M  sensim  emarginatis,  mai^inilms 
antico  8ubre<*to,  p(.)8tic<)  arciiato;  capituli  i)arte  ])08ti(*a  collifonniter  coarctata,  longi- 
tudini  partis  frontalis  a:'quali;  subtus  margine  capituli  postico  fere  semicirculari, 
"angulis  i)08tici.s  niillis,  in  stcrui  omarginatura  antica  .*^ito.  Area*  franfahs  cras'se  i)oro- 
Sie,  ovatiie,  sat  magna*,  in  ciipituli  suj)erli<*io  postica  oblique  dispositje.  Palpi  roMrxnwpie 
longitudinem  partis  frontalis  capituli  fore  attingentoi?.  Rostrum  palpispaulo  longins, 
latum  ac  breve,  apice  incisum,  parte  granulata  apicali  nulla,  dentibus  rhomboidalibus 
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Neumann  (1897)  considered  this  species  identical  with  the  North 
American  form.  In  this  he  may  be  correct,  but  we  prefer  to  await  a 
comparison  of  specimens  before  ax^cepting  the  determination  as  definite. 
Certain  chanicters  mentioned  b}'^  Biruhi  appear  to  us  to  render  Neu- 
mann's opinion  at  least  debatable. 

obtusiH  S-seriatis  (seriebiis  9-10  denti<!ulatis  )yaa\n  non  attingentibiia).  Mandibubtmm 
unci  angustiores  bidentati,  latiores  bi-vel  trideiitati.  Palpi  breviseimi,  8iibc*onifomi««, 
spiniferi;  articulis  I  niiiiimis,  sub  iriargine  capituli  antico  latentibus;  secundis  i>edun- 
culatia,  in  parte  dilatata  crista  acuta  transversa,  ad  marginem  extemuiu  angulifonniter 
producta,  instructis  margincHjue  interne  dilatato  pneditis,  parte  anticadilatata,  subtus 
in  margine  intemo  spinis nonnullis  valde  robustis  brevibusque  annata;  tertiis  articulis 
pnecedentibus  minoribus,  subtriangularibus,  margine  intemo  rotundato,  spinifero, 
postico  arcuato,  angulis  extemis  acutis.  Pedes  breves  subtequales,  tarsis  I  unicalca- 
ratis,  ceteris  calcaribus  duobus  (quorum  calcar  apicale  duplo  longius  et  robustius) 
armatis,  margine  intemo  spinis  robustis  ac  longis  olwitis.  Coxx  I  subtriangularen, 
superne  si)arsim  setotw,  margine  ix)stico  dentil)us  duobus  brevissimis,  apice  rotunda- 
tis,  pneditai;  coxae  II  et  III  elongato-rotundatie  margine  postico  inciso;  coxae  IV  sul>- 
quadratte,  angulis  rotundatis,  vel  fere  elongato-rotundata^.  Taryorum  I  vesica  uudltim 
ovata,  pilis  intemis  distinctis;  ante  ac  pone  vesicam  margine  extemo  callis  ohitineis 
pranlito,  quorum  apicali  (anticum),  a  latere  tarsi  visu,  minore,  conifonni,  apice  vix 
dilatato,  basali  (pasticum)  pedunculato  (pedunculo  brevi  ac  crasso)  et  arl  apiceni 
capitato.  Rima  (jeniUdis  minima,  inter  (et  paulo  inferius)  coxas  I  posita,  Valtxi  cum- 
lis  utraque  spinis  4  triangulariter  [p.  363]  dispositis  instructa.  Spiraculorum  areola 
minima  (coxis  posticis  duplo  minor) ,  elliptica. 

Ix)ng.  corporis  =  6 J  nnn.  (  J  repletaj). 
Latit.  corporis  =  3 J  mm. 
Ix)ng.  i)edum  1  =  2  nmi. 
Long.  i)edum  II  =  2}  mm. 

Mas  corporis  stafura  colorcijue  foniina*  non  repletio  similis«,  se<l  scitto  dorsal!  c^oarcta- 
tionibus  <ininque  h^upra  ]KHles  ac  are<jlaM  ])rM^dito,  angulis  anticiH  valde  proniinentibus, 
dentiferis:  <lentilHis  externis  duolnis  («iuomm  dens  supt^rior  latior  ac  dente  inferiore 
duplo  ])revi<)r),  int^Tiio  singulo  ac  parvo.  Oipiinlum  maris  jmulo  angustius  ac  longius 
quani  in  fcinina,  iitrinque  angulis  spiniferis  et  margine  |K)stico  an'uato  oriiatum. 
J^nlpi  rostro  evidenter  ])reviore8.  Corporis  margo  podinm  7-lobatus:  lobis  omnibus 
rotundatis,  liaud  latis,  pni'tx'rea  lobis  mediis  angustioribus;  alxlominis  suiH?rficicfl 
inferior  ad  anuiii  utrin<iueclyi>ei8  pygealiUus  duobus  pra'dita,  quonun  medii — niajores, 
elongati,  retrorsuiii  ^radatiin  dilatiiti,  s(mI  apice  angustiore  et  o])lique  a<l  externum 
abnipto,  angnlo  cxterno  rotundato,  interno  proniineiite,  margine  iK.>sti(X)  bis  incisi>, 
setifero,  tuberculin  nonnullis  api<'alibus  pni'dito;  dyiH-i  laterales  minores,  clongato- 
triangulares.  /V(///j  breves  sat  craRsi,  setiferi;  tarsis  T  unical  carat  is,  ceteris  calcaribus 
duobus  PubaMjualibus  armatis;  coxis  I  subtriangularilMis  ad  marginem  internum  con- 
sjucue  angustioribus,  margine  postico  dentibus  duobus  (intemo  minore)  et  inter  1k>s 
incisura  sat  profunda  pra'dito,  superlicie  et  angulis  extemis  setiferis;  coxis  II  sul»- 
(juarlrangnlarilMis,  angnlo  intorno  postico  plus  minusve  j)rominente,  coxis  III  et  IV 
sulMiuadningnlaribns,  angulis  rotundatis.     Wma  (jrniffdis  sat  lata,  intercoxas  II  poeita. 

CVtenun  ut  in  feniina. 

Long.  corjMjris  =  L*A  nnn. 

lihijnrejihdln  {II:t  niaphi/sfili)  m/r/'oy>//r' (Canestrini)  valde  affinis,  se<l  pedibus  brevi- 
oribns,  <'orporis  margine  postico  lobato  cuxisque  bidentatis  differt,  prseterea  alias 
rt»giones  geographicas  incolat. 
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C. — SIX  ROWS  OP  DENTICLES  ON   HYP08TOME. 

Rhipicephalua  annulatus,  var.  from  Buenos  Aires. 

Neumann  (1897,  p.  413)  has  mentioned  a  tick  from  Buenos  Aires 
whi(*h  is  apparently  closely  related  to,  if  not  identicul  with,  Boophilus 
decol/>ratv.s^  agreeing  with  that  form  in  possessing  three  rows  of  denti- 
cles on  each  half  of  the  hypostome.     Neumann  says: 

Vuriciie». — One  variety,  insufficiently  characterized  because  the  male  is  lacking,  is 
liistinguished  from  the  type  only  by  the  presence  of  three  rows  of  denticles  on  each 
half  of  the  hypost^)me.  It  is  represented  in  the  collection  of  the  Museum  of  Ham- 
burg by  59  replete  females,  brown  red,  from  6  to  10  mm.  in  length,  from  Buenos 
Aires.* 

D. — NUMBER  OF  ROWS  OF  TEETH   ON   HYPOSTOME  (?)      MALE  APPARENTLY  WITHOUT  TAIL. 

Hianaphysalis  rosea,"^  from  the  West  Indies. 

(Figures  167,168.) 

In  1844,  Koch  described  a  West  Indian  tick  as  a  new  species,  H. 
rosea.  Curtice  and  Neumann  have  expressed  the  opin- 
ion that  this  is  identical  with  the  North  American  form, 
Boophilus  arvmd^tus.  Possibly  they  arc  correct  in 
this  view,  but  a  positive  opinion  on  the  subject  can  not 
be  given.  Koch's  (1844,  p.  237)  original  description 
reads: 

ILrjnaphymlis  rosea:  Male. — Oval,  posteriorly  somewhat  narrow, 
very  shining,  indistinctly  very  finely  punctate,  posteriorly  three 
longitudinal  grooves  side  ])y  side,  yellow  red,  almost  rose  red.        °' .    '   ^^^  ^ 
Legs  yellow.     Length  seven-eighths  line.  Xfter  Birula,  im. 

Female. — Thorax  elongate,  blowl  red,  anteriorly  in  middle  field       fig.  18. 
a  fierj'  rwl  spot;  replete  body  very  large,  with  the  same  longi- 
tudinal grooves,  reddis<h  olive  color.     Legs  somewhat  darker  yellow.     Length  2}  lines. 

Habitat.  — West  Ind  ien. ^ 

1  Vari/ies. — Une  vari(?t^*,  insuffisamment  caract<?ris^je  par  d^faut  do  mAle,  ne  se  dis- 
tingue du  type  que  par  la  pW*sence  de  trois  files  de  dents  sur  chaque  moiti^  de  Fhypo- 
stoitie.  EUe  est  repr<58ent^»e  dans  la  colle<*tion  du  Mus^^um  de  Hambourg  par  59 
femellea  repues,  brun  rouge,  de  6  il  10  millimiitrcs  de  longueur  et  provenant  de 
Buenos  Aires. 

'-*  Synonymy  and  Bibliography. 

1844:  Jlinriaphysalix  rosen  Kocir,   1844,  p.  237;  tyi)e  locality.  West  Indies. — Idem, 

1847,  pp.  25,  121, 122,  Tav.  xxvi,  figs.  95,  96.— Murray,  1877,  p.  200,  figs.  2. 

[Given  as  nyn.  of  JioophiluA  horin  by  Curtice,  1891a,  p.  318. — Idem,  1891b, 

p.  685.— Idkm,  1892c,  p.  243.— Marx,  1892,  p.  236.— Dolly,  1894,  p.  9i)7.— 

OsBORN,  189(>,  p.  257.— Morgan,  1899,   p.  139.]     [S€'e  also  Neumann,  1897, 

p.  408,  at*  syn.  of  Rhipicejthalvs  nrniulatiis.'\ 

^ If.  roxen.     Eiforinig,  binten  etwas  schnial,  sehr  gliinzend,  un<leutlich  sehr  fcin 

gepi'inktelt,  hinten  drei  Liingsgruben  nobeneinander,  gelbroth,  fast  rosenroth.    Boine 

gelb.     IJinge  i  ^^^.     Miinnclien. 

Thorax  Ijinglich,  ])lntrotli,  vorn    iin  Mittelfeldo  eiii  Fleck  feu(Troth,  llinterleib 
vollgosogen  sclir  gro.s*^,   iiiit  densellK'n    La!ijrHgru])en,  rotldich-olivenfarbig.     Beine 
etwas  dunkl(T  gelb.     I^iingc  2:]  ^^\     Weibchen. 
Vaterland:  We^tindien. 
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Fig.  1C5.— TawuH  IV  of  male 
7^  caU'dratug.  After  Binila, 
1895.  fig.  19. 


Ill  his  more  extensive  paper,  published  three  years  later,  Koch 
(1847,  p.  121)  again  refers  to  this  fonn,  giving  two  illustrations 
(copied  as  figs.  167,  108,  in  this  paper),  together  with  the  following 
diagnosis  and  description: 

^fale. — Oval,  very  shining,  ixxsteriorly  with  tlirec  longitudinal  grooveB;  yellow 
red;  mouth  shiekl  [capitulum]  reddish;  palpi  and  legs 
yellow. 

Female. — Head  nhield  [scutum]  elongate,  blo«Kl  red, 
anteriorly  in  the  middle  field  a  fiery  red  spot;  mouth 
shield  [capitulum],  palpi,  and  legs  as  in  the  male;  Ixidy 
very  large,  fallen  in  dorsally,  with  the  same  three  longi- 
tudinal grooves. 

Length  of  male  seven-eighths  line,  of  replete  female 
2i  to  2J  lines. 

The  outline  of  the  male  tick  is  quite  oval,  still  some- 
what narn>w  iKisteriorly  and  on  the  posterior  mai^n 
somewhat  bluntly  round;  the  surface  is  very  finely,  inclistinctly,  almost,  somewhat 
wrinkly  jmnctate  and  very  shining;  in  front  of  jjosterior  margin  are  found  three 
longitudinal  grooves,  of  which  the  middle  one  is  longi»r  tlian  the  lateral  and  gutter 
shaped;  anterior  of  this  in  the  mi<ldle,  two  dei>re«8ions  and  a  shallow  deprension  Iwck 
of  each  of  the  two  very  fine  small  curved  grooves  of  the  indistinct  head  shield 
[scutum].  Mouth  shield  [capitulum]  and  palpi  are  small, 
the  legs  moderately  long. 

The  color  of  the  l)ody  is  a  brownish  yellow  rtnl,  l>onler- 
ing  on  the  menning-red,  darker  in  the  middle  of  the  l)ack 
than  on  the  sides.  The  mouth  shield  [cajntulum]  is 
lighter,  reddish  yellow.  Palpi  and  legs  are  yellow.  The 
replete  female  is  broader  anteriorly  than  posteriorly, 
rounded  ix)steriorly,  the  outline  lK*ing  quite  that  of  the 
sole  of  a  shoe,  on  the  h^ck  somewhat  flat  and  almost  fallen 
in,  so  that  the  lateral  margins  are  jKjrceptibly  raise<l  al)ove 
the  surface;  the  longitudinal  grooves  remain  (juite  the 
same  as  in  tlu^  male.     Tlie  head  shield  [scutum]  is  narrow; 

elongate  heart-shape<l,  convex,  pin-jKunt  finely  punctate,  hUnnl  n^i,  ahmttit  (lark- 
varnish  rc<l,  with  a  fin»-re<l  spot  anteriorly  on  the  mi<Mle  field  merging  into  the 
groun<l  color.     The  Ixnly  is  reddish  olive  color.     Mouth  shield  [cafiituluni],  (lalpi, 
and  legs  are  yellow,  the  latter  somewhat  darker  than  in  the  male. 
Three  sjKH'iinens,  a  male  and  two  females,  lK)th  the  latter  replete. 
Jfnhitaf. — West  Indies.^ 

It  will  be  noticed  that  Koch  gives  neither  the  host  nor  the  exai't  tyi)e 
locality. 

*  KifoniiiK,  H'hr  «rl:inz<'n«l.  hiritcn  niit  drei  Iiingsgnil)en;  gc»lbn)th;  Miinds4>lnld 
rothli<'h;  Tastrr  ninl  Ui'inc  j;<-lh.     Mfuinchen. 

Koj»f«^rhil«l  l:inL'li<h,  l)lutn)th,  vorn  iin  Mittrlfeldc  cin  Fleck  feiierroth;  MundM'hild. 
TjL«t<T  iiml  Wr'xwo  wic  ohtMi;  llintcrlril)  srhr  jrross,  aiif  <lcni  Ri'icken  eingefallen,  mit 
(Icnsj-UH-ii  «ln'i  Lan;/sgnibt'n.     Wi'ilM'hcii. 

Lan<r«-  <\vri  MannclH-ns  ;''',  «lcs  v«»llj;rsn;rnrn  Wrihchcns  21  bis  2J'^'. 

Korji.  Arch.  f.  Naturjr«*M'h.  X.  I.  j).  2.'{7,  n.  1. 

Dcni  rinri-s<'  iiach  ist  iVw  iwi'iuuVwhv  'Avrkv  ziciiilich  cifonnig,  d(K*h  hinten  etwas 
scbiual  iind  am  Ilintrrrandf  [p.  I'J'J]  ctwas  stuiiipf  rund;  die  Flfiche  ist  s»ehr  fein. 
un<hMitli»'h,  fast  •■twas  ninzcliir  pimktirt  imd  sclir  ^l:inzcii(l:  vor  ^lem  Hinterrande 
Ix^finden  sich  drci  liingsgruUMi,  davnii  die  iiiittlen.'  langer  als  die  aussem  und  rinnen- 


Fhj.  106.— Ventral  view  p<i*- 
torior  injition  of  male  J.'. 
mimmtus.  After  Blrula. 
ls9o,  llg.  20. 


SEVENTEENTH   ANNUAL   BEPOBT.  447 

Genus  Dermacentor*  Koch,  1844. 

Generic  diagnosis. — IxodicUc.  Rhipicephalirue:  Eyes  present.  Base  of  capituluni 
rectangular;  broa^ler  than  long.  Doreo-submedian  poroee  plates  present.  Palpi 
short  and  thick.  Stigmal  plate  comma-shaped;  short.  Male  without  anal  shields. 
Coxae  I  bidentate  in  both  sexes;  coxae  IV  of  male  much  larger  than  I  to  III.  Scu- 
tum usually  ornamented. 

Type  species. — Dermacentor  reticulatvs  (Fabricius,  1794.) 

Neumann's  key  to  the  species  of  this  genus  appears  to  us  somewhat 
difficult  to  use  and  likely  to  lead  one  astray  in  determinations.  A.'s 
only  four  species  are  at  our  disposal  at  present,  and  two  of  these  may 
perhaps  be  specifically  identical,  we  refrain  f roin  an  attempt  to  revise 
the  entire  key. 

Key  to  Four  American  Species  of  the  Genus  Dermacentor. 
[For  fonns  reported  in  the  United  States,  follow  Roman  type.] 

1.  Stigmal  plate  finely  punctate 1),  el^ctus,  p.  455 

Stigmal  plate  coarsely  punctate 2 

Stigmal  pUite  with  8  to  40  large  circular  strtictvres  (figs.  215,  217) ,  each  surrmutded 

hij  fine  ptuictatimv*.     Porto  Rico,  on  hxyraea D,  nitaw. 

2.  Parasitic  on  cattle 1>.  reticulatusj  p.  448 

Parasitic  on  the  wapiti D.  variegatusy  p.  452 

fonuig,  vor  dieser,  auf  der  Mitte,  zwei  Eindriicke,  und  ein  seichter  Eindruck  hinter 
jetlem  der  zwei  sehr  feinen  Curvengriibchen  des  undeutlichen  Kopfschildes.  Munds- 
child  und  Taster  sind  klein,  die  Beine  massig  lang. 

Die  Korperfarbe  ist  ein  briiunliches  Gelbroth,  sich  dem  Menuigrothen  nuhenid, 
auf  der  Mitte  des  Ruckens  dunkler  als  an  den  Seiten.  Der  Mund  ist  heller,  rothlich- 
gelb.  Die  Taster  und  Beine  sind  gelb.  Das  vollgesogene  Weibchen  ist  vom  breiter 
als  hinten,  am  Hinterrande  gerundet,  dem  Umrisse  nach  ziemlich  schuhsohlenformig, 
auf  dem  Riicken  etwas  flach  und  fast  eingefallen,  so  dass  die  Seitenrander  sich  merk- 
lich  liber  die  Fliiche  erheben;  die  liingsgruben  bleiben  ziemlich  dieselben  wie  lx;i 
dem  Miinnchen.  Der  Kopfschild  ist  schmal;  langlich  herzformig,  gewolbt,  nadel- 
rissig  fein  punktirt,  blutroth,  fast  dimkellackroth,  mit  einem  feuerrothen,  in  die 
Gnmdfarbe  iibergehenden  Fleck  vom  auf  dem  Mittelfelde.  Der  Kdrper  ist  rotli- 
licliolivenfarbig.  Mundschild,  TasCer  und  Beine  sind  gelb,  letztere  etwas  dunkler 
als  beim  Miinnchen.* 

Drei  Exemplare,  ein  Mannchen  und  zwei  Weibchen,  beide  letztere  vollgesogen. 

Vaterland:  Westindien. 

'Synonymy  and  Bibliography. 

1844:  Dermacenior  Kocn,  1844,  pp.  235-237.— Idem,  1847,  pp.  24,25,  109-121.— Furs- 
tenberg,  1861,  p.  208.— Murray,  1877,  pp.  187, 11)9.— Canestrini,  1890,  i)p. 
483,487,488,489,490,  491,  493,  519-523,— Idem,  1892,  p.  581.— Marx,  1892, 
pp.  23:5,  236.— Railliet,  1893,  pp.  713,  714.— Osborn,  1896,  p.  261.-()udk- 
MANs,  1896,  p.  191.— Neumann,  1897,  pp.  325, 326,  360-384.— Mowjan,  1899, 
p.  139.— Ward,  1900a,  pp.  200, 201.— Idem,  1900b,  p.  436.— Salmon  &  Stiles, 
1901,  pp.  447-456. 

1882:  r.^cH(]i.nHien  Haller,  1882,  pp.  311,  312  (typc%  holsntm).  [See  alno  Oanestrini, 
1890,  p.  4a5.— Nkumann,  1897,  j).  360,  as  syn.  of  Jhrmarenlor.'} 

IHSH:  ^^Dermarenit-y  of  Francis,  1894,  p.  451  (misprint  for  7)<T//jm.r»^or). 

1899:  ^'DcniwceiUcr*'  of  Lewis,  1899,  p.  3  (m'lsimni  lor  Derinacentor) . 
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Neumann's  key  is  hero  added,  as  it  contains  other  forms: 

Key  to  the  Species  of  the  Genus  Dermacentor.' 

[For  fonns  reported  in  the  United  States,  follow  Roman  type.] 

Females 1 

Males 5 

A.  ^Female, 

1 .  Scutum  marked  with  white  spots 2 

Scufum  marked  with  red  or  yellow  tipots 4 

Snitum  mtt  marked  wiih  light  spots,  blackish  (Porto  Rico) X>.  niiens. 

2.  Scutum  nearly  as  broad  as  long;  second  palpal  article  with  dorsal  retrograde 

prolongation D.  reticulaiuf,  p.  448 

Scutum  longer  than  broad;  second  paljml  article  without  prominent  dorsal 
retrograde  prolongations 3 

3.  Body  oval;  hairs  few D,  eUchut^  p.  455 

Body  oblong;  hairs  abundant D.  variegatus,  p.  452 

4.  Scutum  nearly  covered  with  light  spots  ( ^Virica) 2>.  rhinoceroiis. 

Scutum  with  three  spots  arranged  in  a  triangle  (CJongo) D.  circutnguttaiiu. 

B,—Male. 

5.  S<mtum  marked  with  white  spots 6 

Srvtum  marked  v*ith  red  or  ydlmv  spots 8 

Scutum  of  uniform  color,  without  sjxAs 9 

6.  Second  palpal  article  vory  nmch  swollen  laterally,   witli  <lorHal  retrograde 

Hi>ine />.  reticulaiuji,  p.  44S 

SiH'ond  palpal   article  slightly  swollen  laterally,  without  dorsal  retro^^rade 
spine 7 

7.  B<Kly  oval />.  eUdus,  p.  455 

BfKly  trianjjular , . . .  1).  rariegcUus,  p.  452 

8.  SjHttH  (m  scutum  symmetriail ;  one  large  arrow-shapid  spot  anteriorly,  repratcnling 

a  jtseuihfurutum  ( Africa) />.  rhinoceroii*. 

Four  jmirs  of  symmrtricaUy  arranged  s}}*>ts  on    srutum;  jhseudo-saUum  absent 

(Cniitfo) D.  circtutiffuUatus. 

S).  Si'utnm  puln-nccnt;  jMilpi  not  swolhn  (Porto  Rico) 2>.  niinis. 

Scutum  glabrous;  ftalpi  swollen  laterally  (Syria) />.  parvtis. 

TiiK  Net  Tick  [Denmu-nitor  retlruJatus).^ 

{YigurwCA,  100-177.) 

Specifk^  diacjnohis. — Jk'rmarnitor:  Stijjinal  plate  coarwcly  jmnctate. 
Moll. — Bo<ly  w»in«»  form  and  diiiicnsionH  as   y<»unj;  fcinaU*,  occasionally  larger. 
Si-iitiini  diH'p  n.Ml(lisli  l)rowii,  Init  concealtMl  for  the  nio.«t  j>art  ])y  a  silver  -white 

'Tin*  fnllnwinir  sp<Mi«'H  arc  not  i!irlu<le<i  in  tliis  key:  1).  punctirollin,  rletiiipcjt,  rln- 
tlin'lii.",  pnnihnJirn.'*,  rriinitns;  all  K<K'li,  none  Aineri<'an.  I),  plnnus  Rudenow.  /#. 
/•»///,  niii'iilnn,  iiidii-iis,  A/m//y>/x  Suplno;  aj)i)arently  not  Auierican. 

-Synonymy  and  Bihlhkjkaphy. 

17.)4:  Ar.iru.^  r»tlrnhihis  Fvinticirs,  1794,  i».  428.     [See  al.^o  Latrkille,  1804,  p.  52; 

Kvn.i.ihrr,  ]s'.»:;,  p.  71:>,  and  Nki'mann,  1S*.»7,  p.  ;><M),  as  syn.  of  I>ermncmtnr 

r,firii/,itti.'<.-   I'\viniHM  s,  ISO."),  p.  ,'>.">r>.  as  syn.  of  f.mih-.s  rrfinilatns.'] 
ISiHi:    I,i„hs   ntirnhifns  (  Falirjj'ius )   Kahkm  lis,     ISO.'),   p.  I^m.-Latkeillk,    180(5,    p. 

i:)7.     li»K.M,  isi^i,  p.  2.HS.-  Ii.i.i(ii:H,  1S()7,  p.  :U\\K     M«MiriN-TANix>N,  1861,  p. 

'Mj.     [See  also  (iKii\M»,  VSU,  v- *2.\0,  «u<  t»yu.  of  J.rudcif  pictus,']      [See  also 


H«iines^d«>L 


Fig.  169.    Dorsal  view  of  male  Dermacentor  reticulatus.     greatly  enlarged. 
Original  from  ufe.    B.  A.  I.»  3176;  Oklahoma. 

Fig.    170,     VEMTRAL  V\t^  01^  ^K>*t.  '^ 


d 


Haiiie»,d«l. 


AMa»nlC«    Ltlh«c««i«tK: 


Fig.    t7f.     Dorsal  VIEW  OF  FEMALE  OeRMACENTOH  RETICUUTUS.     QREATIV  MAQNIFIEO 
OHiaiNAi  FROM  UFE,     B.    A,   I.,  3179* 

FlQ.  T72,     VENTRAL  VIEW  OF  SIkMl..  ^ 


174 
FIQ.   178,     SClfTUM    AHD   CAPITULUM    OF   FEMALE    DERMACENTOR    RETICULATUS, 

Greatly  enlarged,    original,    b.  A.  I.,  2998. 


FlQ.    174.     DORSAL  VIEW    OF   SAME. 


l!Min«t1»,ctAl 
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AHo»n»Ca    Ufiti*c«MMtC 


FIO.    176.     VENTHAL  VIEW  OF  CAP.TUIUM    Of  FEMALE  DEftMACENTOR  RET.OULArus. 

FIO.   170,     Sr.GM»  OF  FEMALE  OERMACEKTOR  flETiCOLATUS.     e«ATLV  MAONIFIED  TO  SHOW 

WART-UKE  PONCTATIONS.     ORIOfNAL.     B.A.I.     2088. 
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metallic  rust  with  rose  and  green  tinges;  anteriorly  an  ellipitical  spot  (pseudo- 
scutum),  very  nearly  reprewnting  in  form  and  color  the  shield  of  the  female,  limited 
by  a  white  lK»rder;  then  a  median  spot,  a  sort  of  center  from  which  radiate  white 
lines  which  }>onler  four  anterior  elongate  brown  spots  arranged  in  an  arc;  three 
posterior  elongate  spots,  the  median  spot  Ixjing  the  larger,  the  two  lateral  sjKDts  may 
be  somewhat  Hemicircular.  A  marginal  groove  similar  to  that  of  the  young  female, 
limiting  a  lH)rfler  which  is  larger  caudad,  alternately  marked  with  white  and  brown, 
and  divided  posteriorly  into  11  distinct  dorsal  festoons;  the  white  rust  is  occasion- 
ally almost  effaced  in  the  jxjst^rior  half.  Punctations  are  present  on  entire  surface 
as  in  female.  Ventral  Hurface  similar  to  that  of  the  young  female,  except  for  the 
characters  resulting  from  the  form  of  the  coxte.  Stigmata  somewhat  comma-form, 
a  little  more  elongated.  C -apitulum  differs  from  that  of  the  female  as  follows:  Length, 
650  to  825  /i;  base  longer,  square  or  slightly  longer  than  broatl  or  slightly  broader 
than  long.^  Mandi})les  1.1  to  1.4  mm.  long,  digit  130  to  150//;  internal  apojihysis 
elongate<l  transversely,  with  straight  base,  tooth  large  and  bifide;  external  apophysis 
bidentate,  terminal  tooth  subventral  and  small,  the  other  very  large.     Denticles  of 


CoNiL,  1877,  p.  27;  Railliet,  1893,  p.  713,  and  Neumann,  1897,  p.  360,  as 
syn.  of  Jkrmacentor  rdiaUalus.'] 

1826:  Ixodes  rnannnraf  us  liimd,  1826,  pp.  182, 183.— M6gxin,  1880,  p.  132.— Neumann, 
1888,  p.  93.— Idkm,  1892a,  p.  98.— Idem,  1892b,  p.  101.— Perroncito  (18—), 
p.  489.— Dolly,  1894,  p.  10(X).  [See  also  Railliet,  1893,  p.  713,  and  Neu- 
mann, 1897,  ]>.  360,  as  syn.  of  Dermacentor  relictdatu».'\ 

1844:  Ih'rmnccntor  rcftnulatua  (Fabricius)  Koch,  1844,  p.  235. — Idem,  1847,  pp.  110- 
112,  pi.  xxiii,  figs.  a5,  86.— Canestrini,  1890,  pp.  479,  485,  489,  519-^523,  Tav. 
xLi,  fig.  4;  xLii,  tig.  3.— Railliet,  1893,  pp.  713,  714.— Osborn,  1896,  p.  262.— 
Nei'mann,  1897,  pp.  360-;J65,  366,  367,  368,  369,  370,  381,  383,  ligs.  20,21.— 
Ward,  10(X)a,  p.  200. — Stiles  &  Hassall,  1901,  p.  3. — Salmon  &  Stiles, 
1901,  pp.  448-452,  figs.  61,  169-177. 

1844:  Dermacentor  ttlbiroIlU  Koi'H,  1844,  p.  236.— Idem,  1847,  pp.  113, 114,  pi.  xiv,  fig. 
88.     [See  also  Neumann,  1897,  p.  360,  as  syn.  of  Dermacentor  reticulutiui.'} 

1&44:  DermareiUor  jHtrdaJiiiHif  KircUy  1844,  p.  2.35. — Idem,  1847,  pp.  114, 115,  pi.  xxiv, 
tig.  89.— Murray,  1877,  p.  199,  figs.  2.  [See  also  Neumann,  1897,  p.  360,  as 
syn.  of  Dt'rmarentor  retictUatits.'l 

1844:  Dcrinnrvntnr  fernifjinena  Kocii,  1844,  p.  236. — Idem,  1847,  pp.  118,119,  pi.  xxv, 
fig.  92.  [See  also  Neumann,  1897,  ])p.  .'UiO,  :^)4,  as  syn.  of  Dermaci'tUor  retir- 
ulfittis.'] 

1857:  '*  hoih's  holmtna  (Fabricius)"  of  Kolenati,  1857,  p.  24,  i>l.  ii.  [See  also  Neu- 
mann, 1897,  J).  360,  as  syn.  of  Dfrmncentor  rctiruhUus.'] 

1871:  Lcod('}<  .'}-Htnatiit(ViTi'iiy  1871,  i>.  366;  tyi)e  loi*ality,  Virginia. 

1882:  IWn(Jin,dvH  ^'  Int/satus  {  Fabi  icins)"  IIaller,  1882,  j)]).  311, 312,  pi.  v,  fig.  5.  [See 
also  Canf>trini,  1890,  pp.  485,  52(>,  as  doubtful  syn.  of  Ifafnapfn/Halh  punc- 
tntu^  and  Railliet,  1893,  p.  714. — Neumann,  1897,  })p.  360,  364,  as  syn.  of 
Di'niuift'iitnr  ntu'(dntHn. ] 

1887:  UivuKiphnKid'tH  mnnnonitn  Rerlese,  1887,  fasc.  xlvii.  No.  4.  [See  also  Neumann, 
1897,  p.  360,  as  yyn.  <»f  Dcnnaccidor  retieulatus.'] 

1892:  ^'  Dcrinnontor  orcidnitnlm  Marx,  the  Western  deer  tick,"  in  Curtice,  1892b, 
pp.  22(>,  234.— Idem,  1892«-,  p.  237.— Railliet,  1893,  p.  714  (of  Calif ornia).— 
MoKOAN,  1899,  p.  1;M.— Ward,  l^)00a,  p.  200.  [See  also  Neumann,  1897,  j). 
365,  as  syn.  of  Dmnacfntor  reticuldtns.']  [Not  ^^  Dt^rniacentor  occidentalin 
Marx"  of  Niles,  18{)81),  pp.  28,  29,  30,  pi.  iv,  figs.  1,  2,  AviUyomma.] 

1897:  Dermacentor  renuHtua  Marx  in  Neumann,  1897,  j).  365,  as  syn.  of  Iknnacentor 
reticulatus. 

^  In  all  specimens  at  our  disposal  at  present,  it  is  slightly  broader  than  long. 
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the  hypfjHtonio  <li8pfw<*cl  in  only  thrtn*  rowH  t'ac'h  Hi<ie.  Palpi  extending  beyond 
hyp«>Ht<)nu'  l)y  wiirivly  a  thinl  of  the  k'n^th  of  the  thinl  article;  first  article  longer, 
Hecond  and  tliird  nliortcT  than  in  the  female;  dorsal  retn:>grade  point  of  second  article 
may  l)e  (|nite  pronouncinl,  (^{XHUully  on  large  HjM^'imens.  C'oxte  increase  in  eize  from 
I  to  IV,  their  miNlian  iKinler  jiarallel  to  median  line  (»f  Ixxly;  cox«  of  right  and  left 
pid(?n  an*  very  dow;  coxa*  IV  very  large,  at  fin»t  twice  afterwanli*  (in  the  adalt)  thn*e 
timen  the  nize  of  the  III  pair,  their  median  half  greatly  prolonged  poeteriorly,  may 
extend  t4>  the  plane  of  the  j)OHterior  extremity  of  the  peritn^mes;  prominences  nanu* 
as  in  female.  Two  HpincH  each  on  tarsi  II  to  III;  thret*  tupines  on  coxw  IV;  ventral 
iKjrder  of  IV  femur,  tihia,  and  protarnus  trispinate. 

Yn\mtj  fcmnh. — Body  depresned,  with  oval  contour,  broader  posteriorly  than  ant4.^ 
riorly,  5  mm.  long  by  2.5  mm.  broad;  color,  reddish  brown,  except  the  dorsal  t^hield; 
capitulum,  legs,  and  margin  of  Ri{>erior  surface  Homewhat  lighter;  scutum  very  large, 
exten<ling  jwHteriorly  to  the  niveau  of  the  insertion  of  the  III  pair  of  legs,  with 
elliptical  outline,  slightly  sinuous,  with  an  anterior  emargination  limited  by  two 

blunt  projwting  anglt*8;  cervical  grooves 
concave  laterally,  transformed  into  deep 
ffwsettes  at  their  i>osterior  extremity;  two 
kinds  of  punctations;  some  large,  numerous 
esiMH'ially  on  the  sides,  the  otliers  very  fine, 
numerous  on  entire  surface;  color,  milk 
white,  or  in  s(.>me  live  specimens  inlver 
white,  with  iridescent  rose  to  green,  cover- 
ing mTasionally  entire  shield  except  the 
grooves,  the  punctations  and  a  median, 
poorly  limitetl,  longitudinal  spot,  even  i*x- 
tending  over  a  ]>art  of  the  dorsal  ba^>  of 
the  capitulum  and  the{>alpi;  at  other  tinu-s 
accentuated  more  on  the  borders,  Ixvom- 
ing  weaker  as  it  elongates,  and  allowing 
the  deep  brown  rwl  to  api>ear.  P>eH  pale 
brown,  situat^nl  a  little  anterior  of  the  mid- 
dle of  the  lateral  margin.  Dorsal  surfacv  of 
the  alxlomen  with  a  maiginal  gnx>ve  cimi- 
mencing  l>ack  of  the  eyes,  and  three  lon- 
gitudinal gnN)ves  extending  (raudad  to  the 
marginal  gnM)ve,  the  two  lateraln  t^»m- 
men(»ing  near  the  iK>sterior  Inirder  of  the 
s<'utum,  the  median  some  distance  farther: 
some  irn>i!ular  wriiikU'S.  Tosterior  margin,  U'tjrinningat  the  stigmata,  is  divided  into 
el»'V«*n  frstooiis:  liittTiil  f«'st<MUis  larjrer  than  the  nunUan.  l*imctations  scattercil  in 
irnvnlar  loiminnliFial  K'ri«'H  on  tin.*  cntiri'  surface.  Thest*  jmnctations  are  nuinerrnis. 
of  uin<|iial  !-iz»'.  ami  th«'  lar^'^nt  lH»4ir  sln)rt  hail's;  ventral  surface  also  provide<i  wiih 
liiK'  haiF>;  irriiital  i«»rc  at  hci^rht  of  coxa'  II;  s«'xual  jrnK)ves  very  close  togi*tlier  in 
tlu'ir  aiit»ri«ir  portion,  tlu'n  divcrginj^  very  sharply  back  of  coxa-  IV  and  temiiuatini: 
lK't\v«M'n  \\\v  H-cninl  ami  thinl  anterior  festoons  of  the  posterior  margin.  AmMnar- 
^'iiial  u'nxivf  nlativt'ly  short.  Anus  with  very  short  hairs  (»n  its  anterior  Iwnier.  Stig- 
nial  plat«*  tnimna-shapr,  sln)rt.  with  tnincattsl  ]M)int,  rouiaUMl.  Capitulum 720^  long 
(frniu  it>  iin«.trrior  «l«»r-al  honler  tn  the  extremity  «)f  the  hyiM»stome),  each  i>o**terior 
lat4-ral  aii^rle  prolttnvre'l  into  a  slmrt  |K)int;  poros<'  areas  eireular;  mandibles  1.1  mm. 
Inn;:,  tlie  «li;rit  ineasnrinu'  l'>0  /'.  Internal  apo]>hysis  (»f  «ligit  with  large  base  and 
strnntr  |M»-trrior  tooih;  external  apophysis  with  thn*e  successive  teeth,  one  tenninal, 
a  littl.- ."-nlMriiiral.  tin-  >.«Ton«l  larL'er,  the  thinl  still  largiT.  HyiKJStome  spatulate: 
anteri«.r  «l«'ntleles  nunu'nuis  and  very  small;  ]>roxinial  tlentick»s  very  strong,  on  each 


Ki«;.177.— SlitfiiH-nof  another siK^'iineii  of  Drr- 
nuirnifnr  iitirnlntnn:  fi-iimU'  from  Toimej*see. 
•  inally  »Mltin:»-<l.  showing  htnuture.  Origl- 
iml.     H.A.1.<'o11.:JJ0»;. 
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side  in  four/  then  in  three  loni^itndinul  rows  of  ten  to  eleven  each ;  the  cJenlit-lee  of 
each  traiiiSverBe  row  being  et]imi,  <liiiurjijHhiijg  grmlually  in  Bisse  proximally,  and 
iinuMy  ijei'ouruigmjuajuifijrm.  Palpi  ntttireably  longer  than  liypoatouie,  which  they 
overreat'h  in  front  l»y  aUmt  one-half  of  th^vir  thinl  artick%  almost  as  broad  tva  long; 
Unst  artiele  nhort  and  annulate;  btvonil  and  thinl  artiek^j*  larger,  convex  laterally, , 
dtHidi^Hy  valvate;  all  three  articles  providt-d  with  !i<troug  bristly  Ijar^jed  hain?  on.^ 
their  ventro- internal  Ix^rder;  ]M.istero-dun?al  tirtrder  of  the  j^econd  article  proloD|2^>d 
in  u  blunt  retrograde  point  of  variable  leiiglb,  extending  over  the  dorsal  surface  of 
Ibe  ilm  article;  donwil  surface  of  third  article  triangular;  fourth  article  BUiall,  cylin- 
drical, in ferf J- terminal.  Legt*  of  averiige  lengthy  coxm*  tuligbtly  longer  than  brimd; 
coxie  I  decidcflly  bidentiito;  coxae  II  to  IV  with  a  rather  strong  spnrrvn  the  nuddle  of 
their  ijosterior  t^ige.  I>»ng  haira  on  all  the  articles,  coxxe  included,  ej?perially  on 
the  ventral  edge,  which  m  rather  fei*tooneii  by  their  in>?ertionB.  A  j^trong  recurved, 
tertuinnl  >i»ine  *in  tarsi  ^-I^^  feelde  on  the  i>air  I;  pulviUum  attaining  nearly  the 
lengtli  of  the  middle  of  the  hoob** 


**fc^    5W*^* 


Fm.  178.— Dorsal  view,  mak*  Drnnanuttir  mtkffatuA  from  tbe  wnpitt;  BHic  Mnuiitaiii«.  Nt'vr  Hftmpshlre 
Notice  the  psciido-^utum  tm  iinterior  iMirtUin.    On^tly  iniignilVeit.    OrijtfinAl     B.  A,  LColLSl?!. 

Rfip!.(tefemcde. — BcKly  more  or  lei«  Hwollen,  glijjhtly  eonstricfeil  laterally  at  tba 
stigmata,  may  attain  16  mm.  long  hy  10  mm.  brfiad;  f»f  adeep  batwn  b»  >*late  color; 
U^  almoat  black  {alcohol  Hpecimens),  bro\vn  (live  Hjiecimens),  8cutuin,  with  thin, 
niUery  white  metallic  ruBt,  with  mnw^  roee  to  greeninh  tingt*.  Groi»veH  hec«wie  more 
effaotsd  a**  body  become**  larger;  punctatioDfl  also  nearly  diiftttppeiir;  nearly  all  the, 
hairB  are  loeL    Capitnlum,  8<X)  to  900  /i. 


*  We  have  l>een  able  to  lind  only  three  tows  of  denticles  on  the  American  speci- 
meoB  of  thifl  gpeciee.  In  some  cases,  however^  the  teeth  on  the  apopbyfiis  of  the 
maodibles  aaBomed  a  position  w  Inch  gave  the  appearance  of  a  fourth  row.  Both 
Canestrini  (1890,  p,520,  Tav.  xli,  tig.  4d)  and  Neumann  (1897,  p.  362)  agree  that 
there  are  four  rows  anteriorly >  then  three  rows  posteriorly. 
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This  species  is  subject  to  great  variation  in  appearance,  a  fact  which 
has  resulted  in  different  specimens  being  described  as  representing 
distinct  species. 

It  has  been  collected  from  man,  cattle,  horses,  deer,  roe  deer,  sheep^ 
fallow  deer,  and  rhinoceros,  and  has  a  very  wide  geographical  distri- 
bution. It  is  recorded  in  this  country  for  California,  Texas,  and  New 
Mexico,  and  also  from  various  countries  in  Europe  and  Asia. 

The  description  given  above  is,  with  slight  modifications,  a  direct 
translation  from  Neumann.  Two  sendings  which  have  recently 
reached  us — one  from  horses  in  Tennessee,  the  other  from  cattle  in 


Fig.  179.— Ventral  view  of  same. 

Oklahoma — show  exceedingly  slight  variations  from  the  chanictei's 
(dted  by  N(juinann.  We  do  not,  however,  feel  justified  in  describing 
them  as  distinct  from  />.  rrf!riih/tHf<. 

TiiK  MoosK  Tick  {Dennacenior  rar'uyatuui)  .^ 
(Figs.  178-1J*5.) 

Specific  diagnosis. — Dcrmaantor:  Stijrinal  plato  coarnely  punctate. 

Mak. — Bo<ly  Hiibtriangiihir,  .sides  nearly  straiglit,  i)()hiteriur  end  rounded,  0.5  mm. 
long,  1.1  mm.  hmad  anteriorly  to  4.8  nun.  j)os<teriorly.  Scutum  <leei)  reddiah  brown, 
nearly  (M)vere<l  with  a  regularly  <li.«tril)Uted  whitish  ru.st,  which  indistinctly  limitH  an 
anterior  red*lish  brown  }»ortion  (pseu«lo-?'cutum),  .somewhat  resembling  in  form  aiiil 
color  the  female  scutum,  and  leaving  following  portions  reddi.sh  brown;  (1)4 
longitudinal  dark  s])ots  arnuiged  in  a  st^micircle  posterior  oi  the  pseudo-Hcutuin; 

^Synonymy  and  Hiulio(;uapiiy. 

1897:  DermacetUor  vane<jatus  Marx  &  Nkcmann,  1897,  pp.  307-370,  383,  tigs.  22-24. — 
Ward,  1900a,  p.  201.— Stiles  &  IIasjsall,  1901,  p.  3.— Salmon  <&  Stileb, 
1901,  pp.  452-454,  llgs.  178-185. 
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Kiii.  18U-— DoPHiil  view,  li*mttJo 
Ik'muicnitor  mricffCLttiit,  B>  A.  I. 
Coll.  ai  72, 


(2)  1  elongate  renifonn  dark  Hiwrt  bark  of  thene,  near  sido  t4  whteM;  (S)  I  tuore  or 

less  <iij?tinct  f*irkud  l<iii^itn<liiiiil  <liirk  limid  exU^ndiujt!  from  pseiulo-HK-iitinn  tu  nciir 

jioHiterkir  tnar^in;  1  lutHliaii,  2  HubniiMlmn  t^lotigiitu  dark  Mpott^,  poKU'rior;  (4)   innr^i- 

iiiil  groove,  i/xlrriial  iHinler,  imd -'i  riiediaii  i><tstero-uiargiruil  i*bieltls  art*  also  riark. 

Entire  Hurface  finely  and  aparst^ly  punctatt%  with  niicro- 

w'opic  whitt?  hairs.     Ventral  ^urfat-e  aa  iu  Ihe  female, 

except  differencei^  due  tu  cuxie.     Genital  jwirt*  Wtween 

eoxie  IL     8tigmata  round  to  <'ornnm-shn|>e<h     Capita 

uluin  700  fi  Knig;  Imae  same  lUmenMion  as  in  feinalei 

p*>Hterodat.eral    angle   prolonged,  prominent;   digit   of 

mandible*?  IH.'i  /i,  similar  to  thoi^^  of  maki  D.  rdictihtua; 

hypostome  a.**   in  A  rt^tirttlftlm;  palpi  shorter  than  m 

female,  e*^|j<^eially  seeond  article.     Legs:  coxa'  incrcamj 

in  mzjid   and    become 

morecHjn  vcrgent  from 

1  to  II;  pair  IV  ygty 

large  J  their  jHistenor 

margin  niay  be  about 

on  a  line  with  poMte 

rior   margin  of  Htig- 

uiat^r   their   median 

margin  nearly  paral- 
lel for  some  distance; 

Manie    pnfjeftion8   &s 

in  female,   l)Ut    }¥j»- 

ter«>me<iian  tubercle 

absent    from    coxaj 

IV;  other  articles  of  legs  similar  to  D,  retietdatn^, 
Fannlt, — Bcnly  depri'saed,  oblong,  siclei?  nearly 

parallel,  nearly  as  hnmd  auteriorly  a>i  poeteriftrly» 

5  to  17  mm.  long,  2.5  to  lu  mm.  bniad,  c<il<fr  red* 

dii?h  brown  (ah-ohol  speci- 

men«) ;  capitnluin  and  legn 

not  8o  dark.  >H'utmri  elon- 
gate, subpentagonal,  ex- 
tending nearly  to  the  mid- 
dle of  the  back  ui  young  sixximenH,  deeply  excavate  ante- 
riorly, HO  m  to  form  twoantero-latcral  miite  points;  cervit-al 
grooves  curved,  deep  in  front,  Inroad  and  not  very  distinct  in 
hack;  pnnctationjj  fine,  numcrtPUH;  color  light  l»rown,  with 
some  thin  white  runt  of  jilightly  metallic  effeet,  and  leaving 
expoeed  a  median  longitu<linal  band,  the  cervical  grooves, 
and  a  «mall  I  Kind  along  the  convexity  of  the  latter,  and  a 
brown  fipot  median  of  the  light  brownish  eyes.  Ikirsal 
?jurfaee  roughenetl  with  nurnerouH  jiunctations  providctl  with 
very  i^hort  whitijsh  hairn;  marginal  grooves  well  marked;  3 
longitudinal  grooves.  Veaitral  surface  covered  with  fine 
hairv;  genital  i.iore  between  coxai  II,  narrow,  oval,  sur- 
rounded by  a  broad  «wellmg;  genital  gnxives  close  to  eiujh 
other  \u  their  anlerit»r  portion;  diverging  back  of  coxcb  IV;  the  genital  and  ano- 
marginal  groovet*  Biniilar  to  those  of  D.  rdlcuhitus.  Stigmata  larger  than  coxfc  IV, 
wbitiHh  or  brownii^h,  irregularly  oval,  with  or  without  dorsal  prolongations.  Capit- 
ulum  1  mm.  long,  postenor  border  sinuous,  postero-lateral  angtes  slightly  or  promi- 
nently galient;  porose  areaa  deep.    Mandibular  digit  1^  /i  long,  similar  to  that  of 


Flo.  181.— Ventml  view  of  same. 


FtG.  188— Ciixii  Tof  Drmup- 
ftnlor  dcctmi;  di&gmm. 
Greatty  enlarRed.    Orig- 
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7).  retirnhituit.     ITypostoiiie  similar  to  that  of  1).  retirulntiJUiy  with  three  rows  of  den- 
ticles on  each  half.     Palpi  slightly  lonper  than  hypostonie,  at  least  twice  as  long  atj 

broad,  not  extending  laterally 
of  ha8e  oi  capitulum;  second 
article  longer  than  broad,  dor- 
sal retrograde  projection  small; 
thirtl  article  slightly  broad rr 
than  long,  its  apex  roundel; 
second  and  third  articles  pn.>- 
vided  with  hairs,  esptH'ially 
ventrally.  Legs  relatively  lon>r, 
all  articles  with  hairs.  Coxie 
a])proximate<i  (in  young  speci- 
mens); coxa*  I  bidentate,  the 
lateral  division  forming  a  spine; 
coxa?  II  to  IV  with  small  a<'ute 
s])ine  near  postero-lateral  angle, 
and  a  flat  tubercle  at  poeten>- 
median  angle;  trochanters  I 
with  broad  dorsal  retrognwle 
si)ine;  tarsi  with  tubercles  on 
ventral  Iwrder;  all  legs  with 
terminal  spur;  pulvillum 
reaches  nearly  to  recurved  j><)r- 
tion  of  claws. 


Fio.  189.— Scutum  ot  female  of  DermacatUfr  rUctue.    Greatly 
eiilargerl.    Original. 


This  species  is  abundant 
on  the  wapiti  {Caria<'m 
amaden8M)\  it  has  been  collected  in  Washington  (State),  Nebraska, 
Nevjida,  and  New  York  (Adirondticks).  C.-omplaints  have  been  made 
to  this  l^ureau  that  it  is  exceedingly  coinmon  on  wapiti  in  the  i-escrve 
of  the  Blue  MounUxin  Forest  Association,  and  according  to  I'eports 
from  the  gamekeepers  it  kills  numbers  of 
tlie  deer.  Whc^ther  the  wapiti  really  die 
from  the  direct  effects  of  the  bite*  of  these 
ti(!ks  (jis  seems  improbable),  from  its  indi- 
rect effects  by  the  tmnsmission  of  some 
disease,  from  liver  fluke*  diseasi*  caus(Kl  by 
J'lxxriolit  imuimK  or  from  sonu*  other  cause 
has  not,  in  our  opinion,  beiMi  established. 

]).  ntr!r(jaffis  is  not  y(*t  recorded  for 
st4MM's.  j)ut  there  can  i)e  little  doul)t  re- 
garding the  likelihood  of  its  atta<*king 
cattle. 

There  is  a  (juestion  in  our  minds  wh(»ther 
J),  r,ir!f(j<itft.s  is  really  spcM'itically  distinct  from  I),  rfflruhttfi.s.  Neu- 
mann admits  that  good  anatomical  ditt'enMiees  are  lacking,  and  that 
it  may  perhaps  be  simply  a  variety  of  7>.  irtlcuhitm. 


Fi<;.  UK).— Stifouen  of  same,    (in'utly 
(.'iilarKcHl.    Original. 


A  Ho*n  ft  Co.  i.«*tMe*ulrll(. 


FlQ.    182.     DORSAL  VIEW  Of  SCUTUM  AND  CAPITULUM  OF  OERMACENTOR  VAUIEaATUS. 


b 


K«jn«»a,deL 

FIO.    183.     VENTf^AL  VIEW  Of  CAPITyUlM  OF  DEDMACENTOR  VARIEQATU8. 

FIQ.  184.     8TIOMEN  OF  MALE,     GREATLY  CNLAHQIO  TO  SHOW  CO AftSE  PUNGTATION.    ORIOIMAL. 

FlQ.    tea.     STIQMEN  of  FEMALE.     ©REATLV  ENLARGED.     ORiQ««AL. 
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TiiK  American  I><xj  TifK  (Dt-rtrnwi^tiUtr  ihHm].^ 

Spiscipic  di All JfOfliM— ZVnrMKvfri^or;  DtfferH  frum  IK  rduyt^tttiKm  following  characteiB: 
Rfi(/ni;il  plate  linely  iJiarrctAt*, 

}fith\ — 8i'utum  with  milky  white  nM,  roprwliicnng  anteriorly  the  fihielrl  of  the 
ft'iuiile  (pHtHitli^-Hnitniii);  Vae  niFt  forinH  <»ii  x^ach  Hide 
a  !i>ii^l>iiiul  with  ainiUMiiHbnrdor?^  extending  frotii  the 
iyiteri<>r  puint  of  the  i-hli'ld  to  the  tw«»  extinne  fes- 
t^ions  of  the  jxiflterior  Ix^irder.     The*»e   Imndw  le^ive 

latendly  two  re<l  brown  w|M>t8 

^»ei>arate<l  by  a  nam»w  tran^- 

vmr^e    white   liand)    and   the 

marj^nal  border  where  there 

are  two  white  Pf^wntfA  opjwusit-e 

the     iliirk     ^>ot».        Between 

their  diverj^enl   pi^-ferior   ex- 

tren lilies  the  two  longitudinal 

banrln  art^  united  by  two  nther 

]^»amlk'l     longitudinal     hinds 

oeeopyiii)^  a  third  *d  tliu  length 

of  the  shield^    and   ordy   the 

iKinlen*  and  iMieterior  extPi"ini- 

ties  of  uhitdi  are  white.     All  the  festoont*  ;ire  brown  except 

iH.Ta^'ionally  the  extremes  of  ea^'h   Hide;    punctaiionn  larger 

and  dtx^fjer.     CapitiduTu:  <l»git  of  the  Fuandiblea  130  to  140  m 

hm*:.  thicker,  the  internal  apophysis  alnmst  teruiinal;  palpi 
jihorter  and  inon;*  convex  latemlly  than  in  I  he  fenmle;  dorstd  retnigra^le  proieotion 
of  fiiieixind  artiide  niit  very  prominent.     8tiginal  platt^  (!onjrnfl-,Mhaped  to  elrmgatje 
oval.     Legs:  eoxie  IV  do  not  extend  t?andiid  of  the  middle  of  tlie  t^'^^ti^nie;  other- 
wise like  the  male  f)f  />.  tdindnhis. 
Femakf  Htraighter.    tSeiUnra 


Fm.  216,  — BOgnien  of 
m&le  JirrmitciTtiUfr  fn- 
tfU4.  from  ear  of  pony. 
Porto  Ftk'o.  Greatly 
eulinxvcl.  Ori»<inaL 
B.A.I.Coll,:U(ni. 


Fig.  216.— WUgmen  of  fenmle  Ifer- 
putrejttftrnitmn,  fr«»metirof  potiy. 
Porto  Kico.  GtviiUy  c^nliu-god. 
Original.    B.A.I.  Con.  3102. 


Flu.  'JlT.^Boranl  view,  rapltuJum  of  male  P.  nileiit. 
B.A,l.CV>ll.;J102, 


Flo.    218,— Ventral    ^^ew   of 
wune. 


atraighter,  more  elongate,  with  a  scarcely  dietinguiahable  sinu^  on  posterior  third  of 
lateral  border;  anterior  emargi nation  limited  by  two  aeute  p^rojeeting  angles;  eervical 
groovi«  deep  anteriorly^  sufierticial  in  llie  poeterior  two-thirde;  yellowish  white  rust 

*  Synonymy  ani>  BrBuoeRApnY, 

1844;  Dermaeenior  elictus  Koch,  1844,  p.  235 j  type  locality,  Pennsylvania, — Idem, 
1847,  p.  109,  pi  xxn,  figa  83, 84.— Salmon  &  SxiLKa,  1901,  pp.  455,  456^ 
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losfl  abundant,  leaving?  a  free  space  Iwtwwn  the  two  groovee,  except  in  the  posterior 
I)art;  eyes  near  middle  of  the  lateral  border.  Dorsal  surface  with  fewer  hairs,  which 
are  scarcely  visible.  Capituluni  straighter.  Mandibles  1.5  mm.  long;  digit  165  /i. 
Hypostonie  with  three  ri)ws  of  12  to  13  short  broad  denticles.  Palpi  a  little  longer, 
straighter,  slightly  convex  laterally;  third  article  less  triangular  on  its  dorsal  surfacv: 
hairs  less  nuniercjus  on  the  internal  ventral  surface  of  the  first  to  third  articlt»s;  a 
few  hairs  on  the  inti^rnal  dorsal  border.  Stigmal  plates  comma-sliaped  t<:»  elongitte 
oval.  Coxie  relatively  a  little  more  elongated;  articles  of  legs  a  little  narrower;  tarsi 
I  without  spur;  pulvillum  extends  beyond  the  middle  of  the  hooks. 

Replete  female  attains  15  nun.  in  length  by  9  mm.  in  breadth. 

This  tick  has  been  taken  from  man,  cattle,  dogs,  horses,  panther,  rabbits,  and  elan. 
It  is  abundant  and  widely  distributeil,  especially  east  of  the  Rocky  Mountains. 

The  above  description,  which  is  almost  a  verbatim  translation  of 
Neumann's  work,  was  apparently  based  upon  a  number  of  preser\^ed 
specimens.  Our  experience  with  live  and  preserved  specimens  is  that 
the  coloration  and  spots  are  exceedingly  variable,  but  that  the  puncta- 
tion  of  the  stigmal  plates  is  a  reliable  and  easily  recognizable  character 
by  which  D,  tle/^tusmay  be  readily  distinguished  from  both  D.  reticulatm 
and  D.  )^arie(jatm.  It  may  also  be  remarked  that  D.  ductus  is  usually 
smaller  than  I),  reticulatu^s  and  1),  v(irie(jatus. 

It  has  lKH?n  very  generally  supposed  that  this  was  the  form  to  which  Linnanis 
originally  gave  the  name  Ararus  luneriranuitj  and  authors  have  on  this  aci'ount 
referred  to  it  under  the  name  Dcnnacentar  (nnerictnms.  As  will  1x5  seen  fn>ni  discus- 
sion on  page  477,  we  Ixjlieve  that  a  confusion  has  arisen  Ixjtween  this  and  Ambhfommn 
ainerivanum. 


ligs.  18()-214.  [See  also  Neumann,  1897,  p.  'MS>&f  as  syn.  of  Dennmrcutor 
diiuTicdnus.'] 

1889:  ?  ''/:/Wr.s  /;(/m  Riley"  of  (^>oK,  1889,  pp.  229,230.  figs.  81-83. 

1892:  ''Ihrmturnttn'  aimTlnnnifi''  (Linna'us)  of  Ci'KTICe,  1892b,  pp.  226,  231,  ZU.— 
Idkm,  lSi)2c,  p.  237.— Kailliet,  1893,  p.  714,  in  part.— Osborn,  18iK>,  p.  2G1, 
lig.  153.— Maux,  1892,  p.  23i>.— LniOER,  1896,  pp.  120-122,  figs.  61,  62.— 
Nei'mann,  1897,  pp.  3(>.V3(>7,  383.— XiLEs,  1898,  pp.  28,  :I0,  j)!.  in,  tigs.  !--'>.— 
Dalkymi'm:,  Mok<;an  <<:  Doixson,  1898,  p.  241.--Moiujan,  1899,  i»p.  128,  12^, 
133,  134,  13.*),  141,  pis.  v-vi.— Waki),  im)Oa,  pp.  200-201,  fig.  4.— Idem,  HH)t)b, 
pp.  436-437,  fi<r.  2r)9. 

1S92:  ^^  Ihrinnvrntnr  tiimrirtiiiiini  Liiin."  of  CruTicE,  1892h,  ]>.  226. 

l.s;»4:  ''l>rnn<u'intii'nnnr'n'n,iiis''  {  Linnjrus)  of  Francis,  18t)4,  p.  451. 

iS()9:  Ixmhn  naiiniitns'is  I*\rKAKi>,  ISOO,  ]>.  65.  [See  also  NEUMANN,  1897,  p.  3tU>,  an<l 
\Vaki>,  19(H»I),  p.  43(>,  as  syn.  of  Jknudtrntur  (wwricanus.'] 

l.s<)'»:  I.n,ff,s>(//,ipirf„.'<V\iK.\Hii,  \sm,  p.  (k>.— Vkkkill,  1870,  p.  118,  figs.  42-44.— Con- 
uoi.i),  1S7W,  p.  350.— Holland,  1S9S,  j).  96.  [St'c  also  Neumann,  1897,  p.  :-U)6. 
as  syn.  of  fhrunntninr  tuin  r'n-nnns. — Ward,  1900]),  ji.  436. — MtM»st»  tii'k 
"'Aiiicrifaii  Naturalist,  isjis,  p.  559.] 

1S70:  "  IjhiUsitlhijtUinn  Packard"  of  Vekrill,  1870,  p.  117  { niisprint  for  /.  (ilbipictm<). 

1899:  "J)trmoouttr  aimrlnimm  Linn."  of  Lewis,  1899,  p.  3. 


lIain0O,d»l. 


Fifl.    186,     DORSAL   V(EW    OF   MALE  OEHMACENTDR  ELEGTU9     FHOM   CKiG ;    MAHVLANO. 
QREATLY    EHLAROEO,     ORIGIN  At   FROM    LIFE.     B.   A.   L,   3160. 


no.    187,     VENTRAL  VIEW  OF  SAME, 


An.  Rpt.  B.  A    I.   1900 


PLATE  LXXXIX. 
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A  Hoan  »Co   LithocMtfic 


FIGS.  101  (MALE).   106  (YQUNQ  FEMALE),    100  (FEMALE).     DORSAL  VIEW  OF  DERMACENTOR 
ELECTUS  FROM  CATTLE;    GRAND  ISLAND.  NEBR.     NATURAL  SIZE.     ORIGINAL  FROM  LIFE. 

FIGS.  102.  loe.  200.   The  same.   X2. 

FIGS.   103.    107,  201.     VENTRAL  VIEW  OF  SAME.     NATURAL  SIZE. 

FIGS.   104.   108,  202.     THE  SAME.     X2. 

FIG.  208.     SCUTUM  AND  CAPITULUM  OF  FEMALE.     ENLARGED.     ORIGINAL  FROM  LIFE. 


!<^ 


Dermacektor  electus.    Greatly  eklarged. 


I 


An.  Rp«.  B.  A.  I.  1900 


PLATE  XCI. 
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H«unes,dol. 
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A  HoanliCo.UthocMahc. 


R08.  206.  206.     DORSAL  VIEWS  OF  FEMALE  DERMACENTOR  ELECTUS  FROM  CATTLE: 

8T.  JOSEPH.  MO.     NATURAL  SIZE.     ORIGINAL  FROM  NATURE.     B.   A.  I..  3011. 

FlOS.  207.  208.    THE  SAME.    X2 

FIQS.  209.  210.     VENTRAL  VIEW  OF  SAME. 

FIGS.  211,  212.     THE  SAME.    X2 

FIG.  213.     SCUTUM  OF  FEMALE.     GREATLY  ENLARGED.     ORIGINAL. 


SEVENTEENTH   ANNUAL   REPORT. 


457 


Genus  H jsmaphysalis  ^  Koch,  1844. 

Generic    diagnosih.- — Txodina".    Eyes  al>sent.     Ba»e  of    capituliiTn  recttangular, 
twice  afl  broad  as  long.     Palpi  conical,  second  article  with  strong  conical  latcro-basal 
projection.     Stigmal  plate  circular  or  in  short  comma.     Anal  shields  of  male  absent. 
Coxffi  I  not  bifide;  coxa?  IV  of  normal  dimensions  in  male. 
Teguments  of  uniform  color,  brownish. 

Type  species. — Ilarmaphymlis  concinmi. 


Fio.  219.— Oapltulum  of  male  Hatmaphymlh 
concinna:  ventral  and  dorsal  view  of  rijrht 
half.  X  65.  After  Neumann,  1897,  p.  339, 
ng.4. 


Fig.  220.— Digit  of 
left  maxilla  of 
8ame.  X  230. 
After  Neumann, 
1897,  p.  840,  fig.  6. 


Fia.  221 .— Hypostomc  of  same. 
X210.  After  Neumann,  1897, 
p.  340,  fig.  6. 


Neumann  mentions  two  North  American  sixjcies,  //.  leporu-jxilustri^ 
and  IT.  Ci/ncinna^  neither  of  which  appears  to  have  been  reported  for 
cattle. 


^Synonymy  and  Bibliography. 

1844:  Ificmaphysalh  Kocii,  1844,  p.  237.— Idem,  1847,  p.  2:^9.— FDrotenberg,  1861, 
p.  208.— MuRKAY,  1877,  p.  199.— C'anemtrim  A  Fanzago,  1877,  pp.  178,  186,. 
188-190.— GAMBRiiMiK,  1889,  p.  406.— Canehtrixi,  1890,  pp.  476,481,483,484, 
485,  486,  487,  488,  490,  491,  493,  523-526.— In e.m,  1892,  p.  581.— Marx,  1892, 
pp.  233,  236.— Trouessart,  1892,  p.  47.— Railliet,  1893,  pp.  714, 715.— Neu- 
mann, 1897,  pp.  325,  326-359.— Morgan,  1899,  p.  139.— Ward,  1900a,  p. 
200.— Salmon  «&  Stiles,  IWl,  pp.  456-458.  [See  also  Curtice,  1891a,  p.  317, 
and  1891b,  p.  685.] 

1844:  Rhipidoma^KoLU,  1844,  p.  239.— Idem,  1847,  p.  27.— FCrstknberg,  1861,  p. 
208.— Cani.>strini,  1890,  pp.  483,  48().— Marx,  1892,  pp.  233,  236;  type, 
Tjeachii.     [See  also  Neumann,  1897,  p.  326,  a.s  syii.  of  JfivmaphffHalis.'] 

1888:  Oonij'oden  DviiEHj  188K,  pp.  129-133;  type,  ronirnlin=iI[.  Irjtoris-jtdlnMris.  [Si»e 
alHo  Canestkini,  1890,  p.  485.— Marx,  1892,  p.  236.— Neumann,  1897, 
p.   326.] 

1897:  (>pii<thoff(m  Caj^esthi'su  1897,  p.  468;  tyi>e,  ru,'<cohiim.  [See  aL»»o  Neumann,  1897, 
p.  326,  iiH  syn.  of  Jf:i'maphj/i<alh.'] 

1899:   ''r;o7?/.W(//'xI)iigt\M"  of  :vroKcjAX,  1899,  p.  139. 
^Neiiiiianii  (1897)  suiJpresHeH  Op'iHthf)ihm  as  Hynoiiyiii  of  HumaphiimltH.     While  not 

ac(iuainted  with  any  Hpe(!ieH  of  Opinihodon^  the  ehanicters  attrilnitinl  to  this  genns 

\v<juld  indicate  to  our  minds  that  it  is  entitled  tosubgeneric  rank,  possibly  to  generic 

rank. 
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Key  to  the  Species  op  the  Genus  Hjkmaphybaus.' 
[For  forms  reported  for  the  United  States,  follow  Roman  type.] 

Females 1 

Males 15 

A. — Femak. 

1.  Second  palpal  article  angular  or  rounded  laterally 2 

Second  palpal  article  acule,  ftpinescenl  (laierally) 12 

2.  Palpi  as  broad  as  long,  or  broader  than  long 3 

Palpi  longer  than  broad H.  lept)ri»'j)alu»tri». 

3.  Scutum  punctate 4 

Scutum  not  punctate ! H.  rhinolnphi. 

4.  Coxaj  I  piovided  with  a  spine 5 

Coxx  I  witliout  a  tpine  (Tunis) U.  erhmcri. 

5.  Tarfi  IV  less  than  Jour  times  as  long  as  broad 6 

Tarsi  IV  at  least  four  times  as  long  as  broad 10 

6.  Scutum  as  broad  as  long  or  nearly  so,  and  witli  sides  coni^ex 7 

Sadum  much  longer  than  broad;  sides  nearly  straight  (Brazil) //.  sanguinolenta. 

7.  Sex'ond  palpal  article  rounded  laterally 8 

Seex)nd  palpal  arOde  angtUar  laterally 9 

8.  Ventral  aspect  of  uniform  color  (Europe,  Asia,  Africa) H,  puiuinta. 

Ventral  aspert  whitish  around  vulva  and  amiit  (Brazil) If.  cinnabtrinn. 

9.  Third  papal  article  with  a  ventral  spine  (Asia) H.  flnm. 

Third  jxdpal  article  without  ventral  tpine  (New  (iiiinea,  Australia) If,  jtapwina. 

10.  Third  x)alpal  article  without  dorsal  horn 11 

Tliird  palptd  article  with  dors(d  retrograde  liorn  ( India ) //.  bi^jnniuut, 

11 .  Tarsi  I  five  times  as  long  as  broad //.  canrinna. 

Tarsi  I  three  times  as  long  as  broad  ( Asia) IL  hiru/Jn, 

12.  A  simple  tulteromty  on  cojiv  IV 13 

A  sluirp  spine  on  every  coxa  ( Madagas(^-ar ) II.  elong*Ua. 

13.  Sf'utfun  much  longer  than  broad  ( Africa) IT,  Leachi. 

Snitum  scarcely  or  not  lougtr  than  broad 14 

14.  Strond  palp<d  articlf  with  retrograde  prolongation  (Asia ) H.  spiniger^i. 

Second    pnljud  article  without   rdrograde  proUnigation    (Singapore,  Borneo, 

Sumatra) II,  comigera. 

K—Male. 

15.  Thinl  paljml  articles  not  fonuing  pincers  together 16 

Third  }>alpal  articles  prolonged  towanl  median  line  and  meeting  to  form 

pincers //.  cmicinua. 

16.  Coxjo  I  provided  with  a  spine 17 

t  ox:e  I  without  spine H,  eriitaai. 

17.  Hxtcrnal  anglf  of  stH'ond  palpal  article  without  dorsal  rt»trogra<le  prolon- 

gation    IS 

Krfemal  angle  of  smmd  pal^ntl  ortirle  with  dorsal  retrograde  prolongation 24 

IH.   Kxtrrnal  ariKh'  of  hccoikI  palpal  article  without  ventral  retn»grade  prolon- 

giition 19 

Krtiruid  anglr  of  utrond  jKiljutl  artlrlc  with  irntnU  retrograde  prolongation 

( Asia ) II  spinigrra, 

19.  Spiiu'  oi  i'oxiv  I  fccbh'  or  nil 2l"» 

Sjtltn  of  rtt.iii  I  strong  [ Singapore,  Borneo,  Sumatra) //.  (rfmigt^ra. 


^This  key  <locs  not  <'ontain  th<»   s|KM"ics   liinnnnin\,  hiMricis^  cn^cobia^  Canesirinii^ 
asiaticdj  ami  (Itstroi. 
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20.  External  angle  of  second  palpal  article  rounded  ( Europe,  Asia,  Africa) .  IT,  punctala. 
External  angle  of  second  paljml  article  angular 21 

21.  Each  jxUpus  nearly  as  I/road  as  long ' 22 

Each  palpus  much  longer  than  broa<i H.  leporis-palnstris. 

22.  Third  palpal  article  with  ventral  retrograde  projection 23 

Third  palpcd  article  vnthout  ventral  retrograde  projection  (New  Guinea,  Aus- 
tralia)   H.  papuana. 

23.  Certncal  furrows  very  deep;  secoml  and  third  palpal  articles  not  sejmrated  by 

a  reentrant  angle  (Asia) H.  flara. 

Cervical  fuTTOWs  rudimentary ;  second  and  third  palpal  articles  separated  Uder- 
ally  by  a  reentrant  angle  (Madagascar) H,  simplex, 

24.  Df/rsal  surface  of  palpiy  longer  than  broad  (Ma^lagascar) H,  elongala. 

Dorsal  surface  of  palpi  oa  Inroad  as  long  or  broader  (Africa) H.  Leachi, 

<\ — Based  upttn  the  denticles  of  the  hypostome. 

Two  rows  on  each  lialf ;  nymph ;  American //.  Icporis-palustris, 

Two  rows  on  each  half;  nymph  and  larva;  not  AmericSin H,  punctata. 

Three  rows:  11.  lejyoris-ixilustris  $   9 ;  //^  simple:iCj  nymph;  If.  elongata  $   J. 

Four  rows:  11.  flam  $   ^  \   H.  Binnaniw  9;    H-  papuana  ^   J;   //.  bispinosa  J;  If. 

simplex   $  ;   //.   Tjcachi  9 ;  H'  cornigera  9  J  H*  sjnnigera  9 ;  H-  Canes- 

trinii  $ . 
Five  rows:  H.  pumiatn  $  ^  ;  H.  rhinohphi  9  ;  H.flava  ^  ;  H.  Birmanix  ^ ;  If.  con- 

cinna  9 ;  H  hystricis  ^   9  J  ^^-  Leochi  $   ^  \  H.  cornigera  $ ;  H.  cus^ 

cobia  $  ;  //.  spinigera  ^ . 
Six  rows:  IL  flava  $  ;  11.  concinna  $  ;  H.  asiaiica  $ . 
Seven  rows:  H.  Gestroi  9- 

Subfamily  Ixodinse^  Salmon  &  Stiles,  1901. 

Subfamily  diagnosis. — Ixodidsc:  Palpi  long,  usually  about  tlie  same  length  as  the 
hypostome. 

Type  genus. — Ixodes. 

This  subfamily  includes  the  genera  Ixodes^  Eseluttocephalvs^  Apo- 
nomma^  Amblyomma^  and  Hyaloinvia.    (For  analytical  key,  see  p.  385.) 

Genus  Ixodes*  Latreille,  1796. 

(teneric  diagnosis. — Ixodinx:  Eyes  absent.     Palpi  long.     Anal  groove  open  or 
closed  caudad,  but  tangent  to  the  anus  by  its  anterior  concavity.     Tarsi  without  tor- 

*  Synonymy  and  Bibliography. 

1844:  Fam.  Ixodiden  Koch,  1844,  pp.  220-234.— Idem,  1847,  pp.  1.V23. 

1861:  Fani.  Zro(/i(/e«  FtJRSTENBERG,  18«1,  p.  208. 

1890:  Culfripalpi  Canestrini,  1890,  p.  491.     [S<»e  also  Neumann,  1899,  p.  107.] 

1892:  Fain.  Ixodidsc  Marx,  1892,  pp.  233,  234,  235. 

1892:  lliemalasUmdx  Marx,  1892,  pp.  234,  235. 

1892:   KHchatocephalidx^KKX,  1892,  pp.  233,  234. 

1899:  Tri])e /jtoAp  Neumann,  1899,  pp.  107-294. 

1901:  Subfam.  J:rorfm.T  Salmon  <&  Stiles,  1901,  i)p.  458-478. 

■^Synonymy  and  Biblkmjraphy. 

1796:  Ixodf's  Latreille,  1796,  p.  179;  tyjn',  Ararns  riclnus. — Idem,  1804,  pp.  46,  51- 
53.— Idem,  1806,  pp.  155-159.— Idem,  1829,  pp.  287,  288.— Fahricii's,  1805, 
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minal  Hpurs.  Male  with  ventral  Hhieldu;  pnegenital  shield  between  genital  pore  and 
capitulnm;  2  lateral  epinieral  shields,  more  or  less  surrounding  the  cr>xie  and  Ktig- 
inata;  a  genito-anal  shield  of  elongate  pentagonal  fonn  between  genital  i>ore  an<i 
anus;  an  anal  sliield,  triangular,  ogival,  or  circular,  caudarl  of  prcce<iing,  the  ante- 
rior ai)ex  encircling  the  anus,  the  base  formtHi  by  the  posterior  nmi^n  of  the  liofly; 
two  adanal,  (quadrangular  shields  parallel  to  the  anal  shield.  Scutum  leaving  an 
imcovered  lateral  an<l  posterior  margin;  postero-marginal  festoons  al)sent.  Stigmata 
oval. 

Female. — With  three  dorsal  longitudinal  jwsterior  grooves  on  the  ventral  surface; 
two  long  genital  grooves  extending  from  the  vulva  and  diverging  eaudad,  and  two 
anal  grooves  united  in  front  of  the  anus,  parallel  or  divergent  in  back,  rarely  tx)nver- 
gent.    Stigmata  circular. 

Type  species. — Ixodes  ricinus  (Linnrous). 

This  genus  has  been  the  collective  gronp  for  the  ticks,  naturalists 
who  were  unfamiliar  with  the  family  phicing  in  Txi>d<is  wwy  sp<H'ies 
which  they  ])elieved  to  bo  new.  Many  of  the  forms  arc  to-da^-  uni-et'- 
ognizable,  as  they  have  been  described   on    insufHcient  charact^^rs. 

pp.  a51-;i56.— OiiABRiER  (1807).— Leach,  1815,  pp.  397-399.— Hkydex,  182fJ, 
I>.  «10.— KiKso,  182(),  p.  182.— IUrmeister,  ia37,  p.  579.— Kooii,  1844,  p. 
231.— Idem,  1847,  pp.  20-23.— Gervais,  1844,  p.  234-251.— Idem,  1847,  p. 
351, 352. — Gervais  &  van  Beneden,  1859,  pp.  460, 461.— Grube,  1859,  p.  455.— 

Ft^RSTE.VBERC;,    1861,  p.    208. — MoQriN-TANDON,   1861,  p.   304. — (jERflTAKC^KEK, 

18f)3,  p.  ;U4.— LrcAs,  186(5,  p.  Ivii.— Verrill,  1870,  pi>.  116-118.— MrRRw. 
1877,  pp.  187, 190-195.— C^ANESTRiNi  AFanzaco,  1877,  pp.  178, 179-186, 1S7.- 
Megnix,  1880a,  jip.  121-132,  320-322.— Idem,  1880b,  p.  603.— Idem,  1»>5,  j.. 
^54.- Haller,  1882,  i>p.  309-311.— Berlf>*e,  1885,  p.  131.— Braitn,  1883,  pp. 
211,212.— Idem,  1895,  ]».  257.—Raymondaud  (1885).— Lidwig,  1886,  p.  612.-- 
Raillietf,  1886,  pp.  4iH)-499.— Idem,  1893,  pp.  706-710.— Neumann,  1888,  p. 
S9.— Idkm,  1892a,  i)p.  92,  9.V100.— Idem,  18921),  pp.  96-98.— Idem,  1897,  p. 
325.— Idem,  181»9,  j)]).  108-1(56,  1()8.— Canesthini,  1890,  pj).  476,  479,  4sl>, 
483,  484,  485,  48(5,  487,  488,  489,  41K),  491,  492,  494,  5m— Idem,  1892,  p.  581.— 
Batelli,  1891,  p.  78,  79,  80.— Efisio,  1892,  p.  256.— Troi:ebsart,  1892,  p. 
47.— Lewis,  1S92,  p.  449.— Marx,  J892,  pp.  232,  2:i3,  235.— <:)rDEMANK,  lSi*»i. 
p.  191.— OsBORN,  1896,  p.  2(52.— Blanch  \RD,  18^),  pp.  323-329.— :Nh>wj an, 
18W,  J).  138.  -Ward,  19()0a,  pp.  1^5,  203-204.— Idem,  19001),  p.  4.%.— Salmon 
&  Stilf><,  1*K)1,  pp.  45VM(58.  [Stx-  also  Kolenati,  1857,  p.  24.— Conil,  1877, 
pp.  25,  2(5,  27,  28,  29.— Idem,  1878,  [»p.  9*),  100,  101.— Troitessart,  1891,  \^\K 
290,  291,  292,  293,  2^14,  295,  297,  300.— Idem,  1892,  pp.  20,  33.— Nkumaxn, 
1897,  J).  3()0,  sul)  IkTiiifKriitor. — Idem,  1897,  j).  3S4,  sub  Jihipicepftaltui. — Idem, 
1S99,  J).  283,  sill)  Ififdfninnm,] 
18(^4:  CintorhirHfrH  IIkkmann  (1804,  ]).  (>(5) .— Kisso,  1826,  p.  183.— Treviranus,  1s;;i, 
J).  188.  [SiH«  also  Heydkn,  182(5,  p.  610.— (iKRVAis,  1844,  pp.  234-2:^).  — Nki  - 
M\NN,  ISSS,  p.  89.— Idem,  l.S92a,  jk  93.— Idem,  18921),  p.  1«3.— Idem.  1S*«*. 
p.   10s,  Mil)  Ixmhx. — Idkm,  1S99,  j).  283,  sub  Jli/nhmmn. — C\\nI'>itrini,  ls'.«<». 

I».  4SL'.  — li.viLLiFT,   1S9:;,   p.  7(>(i,  sub  Jj'(Khft.] 

ls()."S:   *'  ('i/,i(n'r}i:i.<f,s  Ik-riiian"  of  Faiuucus,  1805,  pp.  351,  352,  35^^,  and  of  iMrr.Ks, 

Js;;4r,  p.  .s:;. 
1S22:  rrofnntix  DiMKiui.,  1S22,  p.  5(5.— Idem,  1829,  pp.  401,  402;  typo,  riWniijf.     [^^^'t; 

also  Ni:i  MANN,  l<s*>9,  p.  los,  as  syu.  of  Ixofhs.] 
1S2^>:  ''(',innr:,stl„>-  IIiTiiianir'  of  Latkkii.lk,  lS2t),  p.  2S7. 
isso:  •W,/,/o///;,.</,>- llrriiiaiin''  of  Mk(.nin,  ISSI),  p.  121. 
ls*U:  *w.  v//oa7///.x^v.  llennanir'  of  Thoi  fxsakt,  1S91,  p.  290. 
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Several  specjies  oceiir  in  America,  and  two  of  them,  h'oden  rlchim  and 
/.  h^xugoyuis^  occur  on  American  cattle.  Neumann  gives  the  following 
key  to  the  species  known  to  him: 

Kky  to  the  Species  ok  the  Genus  Ixodes. 

[For  North  American  forms,  follow  Roman  type.] 

Males 1 

Females 9 

Nymphs 35 

A.— Male. 

1.  Anal  shield  with  divenrent  or  ])arallel  sides 2 

Annl  shield  vnth  convergent  tridea 7 

2.  Scutum  covering  the  greater  jjart  of  the  back 3 

Scutum  scarcely  covering  half  of  the  mdth  of  the  hack  (South  America) .    L  loricatus. 

3.  Posterior  margin  of  stnitum  not  fimbriate 4 

Posterior  margin  of  the  scutum  divided  into  5  short  browl  segments  provided 

with  long  hairs  (fJering  Island) /.  fimltriatu9. 

4.  Coxa^  I  with  strong  me<lian  spine 5 

Voxii'  I:  Median  and  hiteral  spinej*  short  and  equal  ( Egyj)t) 1.  ct)Xfefurcatxts. 

5.  Tarsi  without  dorsal  protuberance 6 

Tarsi  with  dorsal  protuberance  near  the  tij) /.  hexagonus^  p.  467 

6.  Scutum  pubescent /.  ricinus,  p.  462 

Scutum  glabrous  (Japan,  AnuK^r) J.  ovatvs. 

7.  Anal  shield  (tjten  candad 8 

Anal  shield  closed  caudad  (Congo) L  rasus. 

8.  Anal  shield  horsesh)C-shaped  ( Africa) /.  pilosns. 

Anal  shield  nearly  closed  caudcul  (Australia,  India) /.  holocychis. 

B.— Female 

9.  Anal  gnxjves  divergent  or  parallel 10 

Anal  grooves  convergent 34 

10.  First  palpal  article  short,  not  forming  an  anteriorly  directed  honi 11 

First  jHjUp(d  article  forming  a  strong  anteriorly  directed  horn  (South  America) 

J.  ihoraricus. 

11.  Scutum  longer  than  broa^l 12 

Scutum  as  broad  as  long^  or  broader  than  long 30 

12.  Sides  of  scutum  rounded 13 

Sides  of  scutum  straight,  angular,  or  sinuous 25 

13.  Lateral  groovt«  of  scutum  more  or  less  ai)i)arent 14 

Lateral  grooves  of  scutum  aljsent 21 

14.  Coxa'  I  with  one  spine  or  with  two  unequal  spines 15 

< hxiv  I  nnth  two  equal  sitines  ( South  America ) /.  lorimtus. 

15.  Coxw  I  with  strong  median  spine 16 

('ox:v  I  not  prolonged  in  a  strong  median  spine 17 

16.  Punctations  of  scutum  equal 18 

Punctations  of  scutum  unecpial,  the  larjrer  near  the  margin /.  dinrsifftssux. 

17.  ( 'n.rir  I  with  small  spine  at  postern-lateral  angle  (South  America) . . .    /  frontalis  rar. 
Cox:v  I  unthout  spine  at  post  trtt-l  ate  rat  angle  ( Congo) /.  rasiia. 

IS.   Porose  areas  broader  than  long  and  clo.^c  together /.  ririjws,  p.  462 

Porose  areas  as  l<nig  as  broad,  or  longer,  distant 1 19 

lU.    hiteral  groaresofsrutum  slightly  ajtjHi  rent ;  jtimrtat  ions  fine  (J  i\\}!M\j  Anioor  ^ .  /.  oratns. 

lateral  grooves  well  marked 20 

11359—01 80 
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20.  Tarni  with  dorsal  pn)tiilK»raiu^  ( T^.  S.  A.?) » /.  ttnUnfuK 

Tarsi  imthmU  (hrrsal  protuhcnnce  ( Ecuador) /.  fonulatn*. 

21.  Scuhim  with  iifuifpuil  jiunrtatitms,  the  UmjeM  ru'ar  ptMterior  bonier  (CoRta  Rican 

Feli.s  panlalis ) , 7,  affini*. 

Scutum  with  e< jual  punctationn 22 

22.  P\i ndatinnn  ou  shield  rerj/  Jine.y  rlose  together 23 

Punctatioua  large,  distant 24 

23.  Body  provided  vilh  grnrndntiom  ( Madeira  iHlaUvls) /.  cbKuruM. 

Body  not  provided  irifh  yranuUttions  (  New  Zealand) /.  prmooxalis. 

24.  Coxie  1  with  two  8ulxM|ual  spines /.  o^furoaiw, 

0).riv  1  with  op.€  lony  spine  (Sumatra)  /.  ^pimeojeaHti 

25.  Cox;e  I  provldivl  with  npines  or  tulx^rositiw -----  26 

C\>x{e  I  HnnM)th  ( British  Columbia,  Alaska,  Cape  Honi) /•  puhuL 

26.  Co.riv  I  with  ttvo  small  posterior  tid/rnmitiex  (New  Zealand) 7.  eudffpHdis. 

Coxje  I  spinose .-..--...  27 

27.  Coxa;  I  unicuspid 28 

Coxte  I  bicuspid 29 

28.  Spnie  on  fox**!?  I  long,  at  iM>8t(?nHm«Mlian  anjrle 7.  hej^aganus,  p.  4<»7 

Spine  on  eoj:r  / tthort,  at  postiro-laferal  anyU  ( New  Zealand) 7.  iiUennrdittf. 

2il  Scutum  without  lateral  >rr<M)ve,s.     Porose  areas  rounded 7.  Jroniali*. 

S<'Utum  with  lateral  j^roove.^.     l*on.)8«^ an^aifi triangfular .-.    7.  angH*i%u. 

iVd.  Scutum  conxiderahly  hnmde.r  than  hmy  (Tasmania,  Mariana  Is.)-   7.  'omiihftrhynvhi. 

Senium  as  Iwrnid  as  lony  or  srareely  hrtnider  than  lony 31 

31 .  ( oJiv  I  unarmed  (Tii.**mania ) 7.   Ttutmaui. 

( \)Xiv  J  arnu'd \l'l 

32.  ( hj'ie  I  unieusjntl ;W 

(Jo.nr  r  bicuspid  (Sikh im?  Sik kim ) /./.•«  r»*. 

Xi.   <  hjiv  J  with  shijrf  spine  { Africa ) 7.  lutfi.<. 

(  ox:i  T  with  lony  Hjtim  ( Bnizi  1) 7.  fpimwn*. 

34.  .  1  nal  grwnrs*  distant  jtosfrriorly  ( Africa ) 7.  yilomi*. 

Anal  (jrtpf /res  reunited  iu  a  jMtinf  posteriorly  (AustraHa,  India)  ---....   7.  holocjfrlu*. 

i\ — Nymph. 

;i'>.  Scutum  longer  than  l)road --....., 38 

Si'iftum  as  hroad  as  hmy  ov  hrttadrr -----------»...  41 

IM'y.   Anal  j^roovi's  si'parated  posteriorly --...3" 

Anal  yrooirs  nunifrd  in  a  jnuut  jMtstvriorly  (  Australia,  India)  ---...-,    7.  hoiocvHw. 

37.  Tarsi  withciut  protuln'ramM*  near  the  cxtnMiiity :ih 

Tarsi  with  prntubiTaurt*  near  the  extivmity 7.  hrxaganuB,  p.  4t»7 

35.  Scutum  with  lateral  ^ronvfs ----.....  ^^4* 

Scutum  without  Intmtl  yeoonx  ( P»ritish  Columbia,  AliL»»ka,  Ca]>e  Horn)  -.7,  puii**. 

30.  Scutum  shi»rt  oval ---...-. M) 

Scutum  t/nnyatf  tuul,  sidt s  ahuost  straight  (South  America) 7.  larictituf, 

40.  liypostnmt'  with  thn*«*  mws  of  denticles  on  each  half Jl  ridmi*,  p.  4'i- 

Ily/Hi.^tonw  with  two  rows  of  dt  uticJt s  ou  each  half  ( Brazil ) 7.  imiH^rfeciuf. 

41 .  Si'utntn  nunulnl ,..  ..,. 41* 

.vn//////«  rurdij'nrni,  coiisldera/tly  hntadt r  tlum  hmy  ^Tasmania,  Mariaiia  Is.) 

7.  Orfiithorhyurhi. 

42.  <  '.M  .•/    /  f,roridt  d  with  a  hnuj  i^fuiic  (  Bnizil ) /.  */#im>*/.^. 

*'ojii  I  with  suuj>U  tuhrruslty  \^JSk:\\  iirvniuUi) .    J,  JHetiuu: 


Hulnat.dol 


Fia.  223.    Dorsal  view  of  Ixodes  ric^nus.    Qrcatlv  enlarged,    original, 

B.  A.    L,   3U1.   FROM  CATTLEi   RICHMOND,    VA. 
FIG.  224.     VENTRAL  VtEW  OF  SAME. 


M«in«»,d«l. 


FIQ.  228.     VENTRAL  VIEW  OF  CAWTULUW  OF  IXOOES  WICfNUS. 
Fig.   226,     OOHSAL  VIEW  OF  aCUTUM  AND  CAPlTULUM  OF  FEMALE  IXODES  RICINU8. 
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The  Ca8t<)k-Bban  Tick  (Ixotka  ricinus).^ 

(Figures  222-227.) 

SPBCinc  DIAONOHI8. — IxodeH:  Male. — Body  oval,  with  broader  jKwterior  border, 
rounded,  entire;  2.5  mm.  long  ( including capitulum),  1.5  mm.  broad;  deep  red  brown 
on  all  parts.  Scutum  convex,  covciing  entire  dorsal^surface,  except  a  clearer  narrow 
marginal  swelling;  punctations  very  fine  and  abundant;  cervical  gnxjves  very  super- 
ficial. Genital  orifice  broad,  on  plane  of  coxje  III.  Pregenital  shield  a  third  longer 
than  broad,  narrower  and  rounded 
or  sinuous  in  front,  with  convex 
sides.  Anal  shield  a  little  longer 
than  broad,  ogival,  sides  straight 
and  divergent.  Anus  same  as  in 
female.  Very  apparent  iiairs  scat- 
tered on  entire  surface;  those  of 
the  epimeral  shields  having  their 
insertions  reinfon.!e<l  by  puncti- 
fonn  thickenings.  Ca])itulum 
500  /« long,  its  l)a8e  tw^ice  as  broad 
aa  long  and  of  trai)eze  form,  oyten 
in  front  on  the  dorsal  surface,  a 
little  longer  than  broad  on  the 
ventral  surface,  which  has  the 
same  fonn  as  in  the  female.  Man- 
tiibles 750 //long,  digit  180  yi  long; 
the  sheath  of  the  stem  8imj)ly  cor- 
rugated transversely;  internal 
apophysis  of  the  digit  applied 
against  the  dorsal  face  of  the  an- 
terior half;  w^ith  three  points,  an 
anterior  tenninal,  small,  one  which  follows  immediately,  larger,  and  a  basal,  feeble; 
the  broad  base  not  extending  l)eyond  the  middle  of  the  length  of  the  digit;  external 
apophysis  with  seven  or  eight  teeth,  the  anterior  progressively  larger  and  fonuing  a 
cromb  or  crest,  the  iKxsterior  basal  very  strong.  Hyi)08tome  bearing  on  eac^h  side  a 
marginal  series  of  six  to  eight  teeth,  increasing  in  strength  from  Iwfore  l)ackward; 


Fig.  222.— Male  Ixodfji  riclmu.   Ventral  view.    After  Neu- 
mann, from  RaiUiet,  1893,  p.  707,  fig.  481. 


^  Synonymy  and  Btblkhjraphy. 

1758:  Acanun  reduviuH  Linn,«is,  1758,  p.  H15,  and  1760,  p.  615  [in  jmrtonly;  chiefly 
Mehphntjua  orhiujt'];  not  1761,  p.  47  »  l=Aatrun  ovimuHy  1746,  p.  346;  Rednvitui, 
or  sheei>*s  ti(;k  CiiARi.i-rroN,  1668,  ]>.  49;  Pedimlm  (rrimm  Ray,  1710,  j).  9; 
Scbaf-I^UH  Frits<^ii,  1724,  pp.  40,  41,  Tab.  xviii,  figs.  1,2.].— De  (Jeer,  1778 
pp.  101-lOfJ.— FABRicirs,  17W,  J).  425.— JOrdknm,  1801,  pj).  194,  195,  Tab.  vii, 
fig^.  7-9.  [Given  as  syn.  of  Ixodes^  redurius  by  Latreillr,  1804,  ]>.  51. — 
Gi  iVAis,  1844,  J).  237. — (-ani-j^trim  &  Fanza<jo,  1877,  p.  180. — Railmbt, 
1893,  p.  70(>.— Nkitmann,  1899,  p.  112.]  [See  also  Diofes,  mUv.,  j).  33.— 
Latreille,  1829,  j).  288.]  [(iivt^n  as  syn.  of  Ixodes  richmn  hy  Mo<iuin-Tan- 
DON,  1861,  p.  302,  an<l  of  Ixndt'H  reiindatitn^  p.  .'^)3.] 

1758:  -Icorw*  riVn'm/x  LiNN.F.rs,  1758,  j).  615;  1760,  j).  615;  1761,  pp.  479,  480  [Ririmis 
Charlbton,  1668,  pp.  49,  50;  RirinuH  iwUtpodii)^^  the  tick  of  Ray,  1710,  p.  10; 
Hund-Laus,  Zie<ken,  Tjccken  of  pRiTstn,  1724,  p.  41,  Tab.  xix]. — Fabrkius, 
1794,  p.  425. — DuNGLiKON,  19(X),  p.  7.  [(iiven  as  syn.  of  Ixodes  ririnus  by 
Latreille,  1804,  p.  51.— Idem,  182^),  p.  288.— Fabricius,  18a5,  p.  351.— 
Leach,  1815,  j).  397.— (Jkrvais,  1844,  p.  236.— Moquix-Ta noon,  1861,  p. 
302.— C'anestrini   &   Fanzacjo,    1877,   p.  180.— Blanciiari>,   1890,   p.   324.] 
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on  ventral  surface  teeth  are  reduced  to  simple  transverse  (Tenulation.  Palpi  450  // 
long  (70  //,  180  /i,  200  |/,  from  first  to  thini), similar  tothoseof  female, but  relatively 
shorter  and  broader.  Legs  relatively  longer  and  stronger,  coxie  almost  contiguous. 
Female. — Young:  Body  flat,  contour  oval,  much  broader  and  rounde<i  posteriorly, 
yellowish  red;  long,  whitish  hairs  on  both  dorsal  and  ventral  surface;  4  mm.  long 
by  3  mm.  broad. 


[See  also  Gervair,  1844,  p.  237;  Railliet,  1893,  p.  706,  and  Neumann,  18»9, 

p.  112,  assyn.  of  Ixodes  reduiiw*.'} 
1778:  Acartis  ricinoiden  Db  Gber,  1778,  pp.  98-101,  pi.  v,  tigs.  16,  17;  Amrw*  ririun* 

Linnaeus,  renamed.     [See  also  J(>ri)enr,  1801,  j).  199. — Gervais,  1844,  p. 

236.— Oanestrini  &  Fanzago,  1877,  p.  180.— Oudemans,  1896,  p.  191,  and 

Neumann,  1899,  p.  112,  ai^  syn.  of  Ixodea  redumiis.] 
1804:  Ixodes  ririwjw  (LinnaMis)  Latreillk,  1804,  p.  51. — Idem,  1806,  p.  15<J. — Hevden, 

1826,  p.  610.— Idem,  1829,  p.  288.— Fabricu's,  1805,  p.  :i51.— Illi(;er,  1807, 

p.  370.— Leach,  1815,  pp.  397,  398.— MCller,  1817,  pp.  278-287.— Trevi rani ^ 

1831,  p.  191.— (Gervais,  1844,  p.  236.— K<x:n,  1844,  pp.  231,  232.— Idem,  1847, 

pp.  20,  21.— SlEBOLD,  1850,   p.  659.— KeCIIENMEISTER,  1855,  p.  422.— MiLNER, 

1858,  pp.  6,  13. — ("tBrvais  &  van  Beneden,  1859,  p.  4()1. — MoQriN-TANiK>N, 
1861,  p.  302.— Gerstaecker,  1863, p.  344.— Packard,  1869,  p.  6^]:^.— Wagner, 

1876,  p.  129.— Conil,   1877,  pp.  26,  27,  28.— Idem,  1878,  p.  100.— Mitrray, 

1877,  pp.  190,  193.— OoBBOLD,  1879,  p.  267.— Haller,  1880,  p.  38.— Idem, 
1882,  pp.  309,  310,  Taf.  v,  fig.  4.— Oudemans,  1880,  p.  xvii.— Idem,  1896, 
pp.  191,  192,  194.— Johannessen,  1885,  p.  401.— Ludwk;,  1886,  p.  612.— 
RAiLLiurr,  1886,  pp.  497,  498,  fig.  348.— Brau.v,  188;^,  pp.  211,  212,  231,  fip«. 
65,  56.— Idem,  1895,  p.  257,  figs.  127,  128.— Neumann,  1888,  pp.  90,  91,  fig. 
47.— Idem,  1892a,  pp.  95,96,  figs.  53,  55.— Idem,  1892b,  pp.  98,  99,  fig.  55.— 
Blanchard,  1890,  pp.  324-326,  figs.  592-594.— Idem,  1891,  pp.  6H9^U.— 
Episio,  1892,  pp.  256,  257.— Janson  &  Tokishige,  1892,  p.  349.— Mcwler  A 
Peiper,  1894,  pp.  320,  321,  fig.  110.— Osborn,  1896,  p.  262,  tig.  155.— vSthneide- 
MtnL,  1896,  p.  339.— Wood  &  Vnz,  1897,  p.  346.— WKicimELBAUM,  im>8.  p. 
325.— Nii,E8,  1898a,  pp.  45,  46.— Idem,  1898b,  pp.  29,  30,  j)!.  iv,  figs.  3-4>.— 
MoROAN,  18^)9,  pp.  129,  133,  134,  140,  141,  pis.  vii-viii,  ?  ix,  figs.  1-,V— 
Mosso,  1899,  p.  20.— DuNGLisoN,  1900,  pp.  596,  1093.— Salmon  A  Stiles, 
1901,  pp.  462-466,  figs.  222-227.  [Given  as  syn.  of  Irodes  nduvhu  by  Can>2*- 
TRiNi  &  Fanzago,  1877,  pp.  180,  184.— C^anestrini,  1890,  pp.  497,  49S.— 
Railliet,  1893,  p.  706.— Neumann,  189^),  p.  112.— Ward,  1900b,  p.  436.] 

1804:  Ctfuorhpexies  reduvius  (Linnwus)  Hermann  (1804),  pp.  65,  66.  [See  also 
Oanestrini  &  Fanza(jo,  1877,  p.  180,  and  Neumann,  1899,  p.  112,  as  syn.  of 
Ixodes  rcduviiLs.']     [See  also  Gervais,  1844,  p.  2."6,  as  syn.  of  Ixmles  riWw»M,] 

1804:  Cipiorhn'stes  rirhuis  (Linnajus)  Hermann  (1804),  pp.  65,  66.  [See  also  Cani>- 
TRiNi  &  Fanzago,  1877,  p.  180,  and  Neumann,  1899,  p.  112,  as  syn.  of  Ixoflef 
rednrius,  ] 

1804:  Ixodes  reduvius  (Linnteus)  Latreille,  1804,  pp.  51,  52. — IIahn,  1834,  p.  'ri, 
fig.  152.— (tervais,  1844,  pp.  237-239.— Kocii,  1844,  p.  232.— Idem,  1847,  p. 
21.— Verrill,  1870,  p.  118.— Gonil,  1877,  pj).  26,  27.— Canestrini  &  F\n- 
za(;(>,  1H77,  pp.  179,  180,  184.— Murray,  1877,  p.  193.— Gobbold,  187«.i,  p. 
:i50.— Mkgxin,  1880,  pp.  127-12*).— Aurivillius,  1RS6,  p.  106.— Railliet. 
1886,  pp.  498,  49i).— Idem,  1893,  pp.  706-709,  tip*-  480-48;^. —Neumann,  18SS, 
pp.  91,  92.— Idem,  1892a,  pp.  %,  97.— Idem,  1892b,  pp.  99,  100.— Idem,  1S*#9, 
pp.  109,  110,  111,  112-116,  120,  130,  131,  132,  156,  157,  tig.  1.— Canektri.vl 
1890,  pp.  478,  480,  489,  494-4i)l»,  Tav.  xliii,  fig.  1;  pi).  500,  502,  503,  50«,  509. 
532.— Hlanchakd,  1890,  p.  :{27,  tig.  595.— Batklli,  1891,  pp.78,  84,  99.— 
OsBORx,  1896,  p.  262.— Ward,  1900a,  pp.  203,  204.— Idem,   1900b,  p.  43ti. 
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Femndated  and  replete  female  resembles  a  slightly  depreseed  castor-oil  bean, 
attains  10 1<^>  11  mm.  long  by  6  to  7  mm.  broad,  is  of  ashy  color,  passing  sometimes  into 
the  black,  brown,  or  yellow;  scutum,  (>apitulum,  and  legs  a  shining  dark  brown. 
Scutam  deep  chestnut  brown,  oval-subpentagonal,  with  salient  lateral  borders,  pos- 
terior angle  rounded,  anterior  Iwrder  slightly  emarginate  to  receive  the  base  of  the 

[See  also  Kolknati,  1857,  p.  24,  as  syn.  of  Ixoden  htdmtiait.]  [See  al8<3 
Neumann,  1891>,  p.  129,  as  syn.  of  Ixodes  Jiexiujontut.] 

1805:  ^^Cynfjrrlui'steft  redwivs  Hermann,"  1804,  of  Fabricius,  1805,  p.  351,  as  syn.  of 
Ixodes  ricinns. 

1805:  ''(hfiiorrho'sies  ricinns  Hennann,''  1804,  of  Fabricius,  1806,  p.  352,  as  syn.  of 
Ixodes  vtilfftiris. 

1805:  Ixodes  xml/jaris  Fabricius,  1805,  p.  352  \^AmrHs  redwriits  Linn.,  renamed]. 

1805:  **Acaruus  redurius''  Linnamsof  Fabricius,  1805,  p.  352,  as  syn.  of  Ixodes  vulgaris. 

1815:  Ixodes  jneyathyrens  Leach,  1815,  p.  398;  hosts,  dogs  and  Erinaceiu^  eumpsrus. — 
Risso,  1826,  p.  182.— Gkrvais,  1844,  j).  240.— Kocu,  1844,  p.  234.— Idem, 
1847,  p.  23.— Neumann,  1888,  p.  93.— Idem,  1892a,  p.  98.— Idem,  1892b,  p. 
101.  [See  also  Oudemans,  1896,  p.  191,  and  Neumann,  1899,  p.  112,  as  syn. 
of  Ixodes  redurius.'] 

1826:  Ixodes  hipunctntiis  Risso,  1826,  p.  183. — Gervais,  1844,  p.  241.  [See  alsoCANES- 
trini  &  Fanzago,  1877,  p.  180;  Oudemans,  1896,  p.  191,  and  Neumann, 
1899,  p.  112,  as  syn.  of  Ixodes  redmrnun. — Neumann,  1896,  p.  158,  as  nominal 
species.] 

1826:  Cynorh»stes  Ilermani  Risso,  1826,  pp.  183,  184.  [See  also  Canestrini  &  Fan- 
zago, 1877,  p.  180  [C  IIerma7ii\;  Oudkmans,  1896,  p.  191,  and  Neumann, 
1899,  p.  112,  as  syn.  of  Ixodes  reduvitui.'] 

1826:  CynorhA'sies  megathfretis  (Ix?ach)  Risso  (1826,  p. — ).  [See  also  Canestrini  & 
Fanzago,  1877,  p.  180,  as  syn.  of  Ixodes  reduvius.] 

1829:  Orotonus  ridmis  (Linmeus)  Dum^ril,  1829,  pp.  401,  402.  [See  also  Neumann, 
1899,  p.  112,  as  syn.  of  Ixodes  rediivius.] 

1832:  "  Chinarhsestis  rieinus''  (Linnaeus)  Hermann  of  Audouin,  1832,  p.  423. 

1832:  Ixodes  traheatus  Audouin,  18:^2,  pp.  420-422,  pi.  xiv,  fig.  3  a-n.— Gervais,  1844, 
pp.  241,  242.— Dolly,  1894,  p.  1000.  [See  also  Oudemans,  1896,  p.  191,  and 
Neumann,  18^)1>,  p.  112,  as  syn.  of  Ixodes  reduiritts.] 

1834:  Ixodes  plumbeiut  Duofes,  1834a,  p.  20.— Idem,  1834c,  pp.  33-36,  pi.  vii,  figs.  7-12; 
renamed  Ixodes  Ihigesii  by  P.  Gervais.  [See  also  Ixodes  plumbeus  (Fabricius, 
1794)  Fabricius,  1805,  p.  :^i3. —Neumann,  1899,  p.  112,  as  syn.  of  Ixodes 
reduvius. — Osborn,  1896,  p.  257,  as  syn,  of  BoophUus  bovis.]  [Not  Ixodes 
plumftevs  Panzer  (1795,  Heft  90,  No.  32.).— Koch,  1844,  p.  2:^.— Idem, 
1847,  p.  23.]  [Not  Ixodes  plumbeus  Leach,  1815,  p.  397;  rt»name<l  Ixodes 
Hindus  Koch,  1844,  p.  234.— Idem,  1847,  p.  23.] 

1836:  Ixodes  fuscus  K(K'Ii  (18:i5),  Heft  39,  figs.  3,  4.— Idem,  1844,  p.  232.— Idem,  1847, 
p.  21. — Canestrini  &  Fanzaoo,  1877,  p.  184.  [See  also  Oudemans,  1896, 
p.  191,  and  Neumann,  1899,  p.  112,  as  syn.  of  Ixodes  reduvitu<.]  [See  Ixodes 
fuscotis  (Say,  1821,  p.  — )  =  '*/.  fuscus  Say"  of  Gervais,  1847,  p.  352,  and 
Neumann,  1899,  p.  165.] 

1835:  Ixodes  lacerde  Koch  (18:^5),  Heft  37,  figs.  5-7;  Heft  39,  fig.  11.— Idem,  1844, 
p.  234.— Idem,  1847,  p.  22.  [See  also  Neumann,  1899,  p.  112,  as  syn,  of 
Ixodes  reduviiis.] 

1866:  Ixodes piistularum^l6giun  MS.  in  Lucas,  1866,  p.lvii;  France.  [Renamed  Ixodes 
fodiens  by  Meonin,  1867.]  [See  also  Murray,  1877,  pp.  191, 192,  and  Dolly, 
1894,  p.  1000,  as  syn.  of  Ixodes  fodiens. — Neumann,  1899,  p.  113,  as  syn.  of 
Ixodes  r€duvius.'\ 

1867:  Ixodes  fodiens  MAonin,  1867,  p.  107.— Murray,  1877,  pp.  191, 192,  figs.  2.     [See 
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capitulum;  shield  extending  in  young  specimens  to  the  middle  of  the  dorsal  surfaoe, 
relatively  small  in  replete  specimens;  cervical  ^ooves  Hni)erficial;  punctations  fine 
and  equal,  and  uniformly  distributed;  a  few  short  sparse  whitish  hairs.  Tegument 
covered  with  fine  short  hairs.  On  dorsal  surface  two  short  anterior  grooves,  slightly 
divergent;  three  posterior  grooves:  One  median,  straight;  two  lateral,  concave  toward 
median  line.  Grenital  i)ore  at  height  of  coxte  IV;  genital  grooves  united  in  front  of 
the  vulva,  and  divergent  caudad;  two  ano-marginal  grooves  united  in  an  ellipi9e  in 
front  of  the  anus,  divergent  caudad.  Anus  j)rovide<l  witli  three  hairs  on  each  lip. 
Stigmata  whitish  in  the  young,  reddish  laU^,  stiginal  plate  finely  pun(^tate,  stigmal 
pore  small.  Capitulum  800  ^  long  (from  ])ostero-<lorsal  margin  to  tip  of  the  hypo- 
st(^>me),  bast)  elongate  renifomi,  twice  as  broad  as  long  on  its  dorsal  surface;  ventral 

also  Neumann,  1899,  p.  113,  as  syn.  of  Ixodes  reduvitu(. — Dolly,  1894,  p.  1000, 
as  syn.  of  /.  puatularum.] 
Oudemans,  1896,  pp.  191,  192,  194,  gives  also  the  following  species  as  synonyms  of 

Ixodes  ricintui: 

1758:  Pedicultis  cervi  Linnaeus,  1758,  p.  611. 
?  :  AcaruB  cardinalig  Pallas. 

1794:  Acarus  lipgiensis  Fabricius,  1794,  p.  427 =Ixodes  lipsienm  (Fabridnfl)  Fabk- 
cius,  1805,  p.  354.— Kocn,  1844,  p.  234.— Idem,  1847,  p.  23.— Conil,  1877, 
p.  27.  [Given  by  Neumann,  1899,  p.  156,  as  syn.  of  Ixinies  reduvius  or  Ixodet 
hexagonus.'i  [See  also  Latreille,  1804,  p.  51,  as  syn.  of  Ixoden  ricimut,  and 
Fabricius,  1805,  p.  354,  as  syn.  of  Ixodes  lipftieruns.} 

1794:  Acarus  sanguisugus  of  Fabricius,  1794,  p.  A2iS=Ixodes  mnguisugus  (I^na>us) 
Fabricius,  1805,  p.  353.  [Acarus  sanguisugus  Linnjcus,  1758,  p.  615= 
Amblyomina  sanguisugum  (Linnieus)  Koc^ii,  1844,  p.  230. — Idem,  1847,  p.  19; 
unidentifiable  according  to  Neumann,  1899,  p.  28S.]     [See  also  Latreille, 

1804,  p.  51,  as  syn.  of  Ixodes  ricinus.]     [See  also  Jordens,  1801,  p.  198.] 
1794:  Acarus  pallipes  Fabricius,  1794,  p.  42Q=  Ixodes  jniUipes  (P'abricius)  Fabbicius, 

1805,  p.  352.— Koch,  1835,  Heft  39,  No.  10.— Idem,  1844,  p.  234.— Idem,  1^17, 
p.  22. — C-onil,  1877,  p.  27.  [See  also  Lodes  jxiUipes  Luca^" — CJervals,  1844, 
p.  243.]     [See  also  Neumann,  1899,  pp.  K^,  lJi5,  as  syn.  of  I.  frontalis,'} 

?  :  Acarus  hirudo  Fabricius,  given  as  unidentified  by  Neumann,  1899,   p.   166. 

[See  also  Jordens,  1801,  p.  195.] 
1794:  Acarus  holsatus  Fabricius,  1794,  p.  42S=ljofles  holsaius  (Fabriciiw)  Fabricr-s, 

1805,  p.  355.— Kocii,  1844,  p.  2;^.— Idem,  1847,  p.  23.— (.Unil,  1877,  p.  27; 

given  as  syn.  of  Ixodes reduritis  or  Ixtnles  hexagonus  by  Neumann,  1899,  p.  157. 

[See  also  Latreille,  1804,  p.  51,  as  syn.  of  Ixodes  ricinus &nd  Fabriciuk,  1805, 

p.  355,  as  syn.  of  Ixodes  holsatus.] 
1795:  Acarus  tristriaius  Panzer  (1795,  fasc.  59,  fig.  24)=Ixodt's  triMrUaus  (Panzer) 

K(x:n,  1844,  p.  234. — Idem,  1847,  p.  23;  given  by  Neumann,  1899,  p.  157,  aa 

syn.  of  Ixodes  reduvius  or  Ixodes  hexagonus. 
?  :  Ixodes  variegatus  Miller?     [See  also  Ixtnles   variegatus   (Fabricius,   179-  ?) 

Fabricius,  1805,  p.  353.] 
?   :  Ixodes  uiarginalis  Haiin.     [See  also  Ixmles  marghuilis  in  Gervais,  1844,  p.  242.] 
1837:  Ixodes  marginatus  Burmeister,  1837,  p.  579.     [See  also  Ixtnirs  rrutrginaUts  (Fa- 
bricius, 1794)  FABRicirs,  18a5,  p.  354.] 
laT):  Ixitdes  sriuri  KoiH,  18^5,  Heft  5,  No.  11;  Heft  37,  No.  8.— Idem,  1844,  p.  232.— 

Idem,  1847,  p.  21.     [St»e  Neumann,  1899,  p.  156,  as  syn.  of  Ixotles  redtirhts  or 

/.  hexagonus.] 
1844:  ^* Ixodes  maruujratus  Gervais,"  1844,  p.  24\=^[^^ Ixodes  marruoratus  Ri«8i>,"  1826, 

pp.  182, 183,  given  as  svn.  of  Ixodes  redurius  by  Canektrini  &  Fanka<u>,  1877, 

p.  180.] 
?   :  Ixodes  rlrlnus  (tkrvais  ? — Verrill,  1870,  j).  118. 
?   :   Lnidrs  falpit' \Un.Ks. 
1877:  Ixodes  eriuaceus  Murray,  1877  (see  Ixjlow,  p.  468,  under  Ixodes  hexagonuM). 
1880:  '' Ixodes  Ixjvis  Riley"  of  Oudemans,  1880,  p,  xvii. 
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Burfaoe  pentagonal,  as  broail  In  front  a»  long,  Hummit  anterior,  lateral  borden  con- 
veigent  in  back.  Porose  areas  elongate  transverHely.  Mandibles  1.5  mm.  long,  digit 
150  Mf  the  sheath  of  the  Htem  very  Hhagreened,  granular.  Internal  apophysis  of 
digit  eloQgate,  with  two  retrograde  t4H?th,  one  terminal,  the  other  on  the  middle  of  the 
length,  with  a  long  stem  of  insertion  terminat(Hl  toward  the  posterior  fourth  of  the 
digit;  external  apophysis  with  5  teeth,  increasing  in  size  from  the  anterior  to  the  pos- 
terior, the  latter  biding  strong.  lIyix>stoine  elongate,  lanctKjlate,  provided  on  each 
half,  besides  the  small  teeth  at  the  summit,  with  three  mon*  or  lo'»  regular  rows  of 
well  developed  teeth:  One  row  lateral  and  marginal,  with  strong,  sharp  teeth,  the 
anterior  and  |)OSterior  smaller;  one  interuKHliate,  with  smaller  teeth;  and  a  median 
row  scarcely  extending  l)eyond  the  anterior  half.  Palpi  8CH)  //  long  (100  |/,  360  /i, 
340  /I,  from  first  to  thinl),  digits  depresse^l  dorso-veiitrally,  dorsal  surface  fiat,  ventral 
floi^Mse excavate  in  an  internal  l)ovel;  dorsal  surface  provide<l  with  sparse  hairs,  in  a 
series  on  the  median  lM)rder  of  the  ventral  marginal  thickness,  l^egs  thin.  Coxte 
elongate,  contiguous  in  the  young,  slightly  separated  in  the  replete;  coxae  I  prolonged 
on  their  postero-median  angle  by  a  strong  spine,  which  strikes  against  coxa?  TI.  All 
the  articles  providwl  with  stiff  hairs.  Tarsi  long  and  thin,  forming,  especially  tarsi 
I,  nearly  a  third  of  the  K»ngth  of  the  leg,  attenuate  gratlually  without  pr<jtu)xjrance; 
pnlvillnm  nearly  as  long  as  the  nails. 

Nymphs  and  larva*  have  a  capitulmu  which  recalls  that  of  the  female. 


Fio.  227. — ^Doraal  and  ventral  viewH  of  <li{^t  (»f  mandible  of  male  and  of  female  Ixodes  ricinus.    X  196. 
.After  Neumann,  isiW,  p.  lit,  11*?.  1. 

The  aboVe  description  i.s  token  almost  verbatim  from  Neumann, 
who  has  all  of  our  specimens  of  this  tick  with  the  exception  of  a  few 
females. 

The  castor-bean  tick  is  reported  from  sheep,  ^oat*j,  cuttle,  horses, 
deer,  dogs,  cats,  fox  ferrets,  hedgehogs,  hares,  ralibits,  bats,  birds, 
and  various  other  animals,  inchiding  man.  It  is  found  in  Europe, 
North  Africa,  and  North  America,  and  it  is  one  of  the  oldest  and  most 
commonly  known  ticks. 

EuKOPKAX  D(Mi  Tick  {Ixodes  hextujoniii^).^ 
(Figiin's'J-2.s-'2:«..) 

Spbcific  diaonosts. — Ixodes:  M(de. — Boly  t»lliptical,  almost  aw  l>n>ad  anteriorly 
aa  posteriorly;  length  3.5  to  4  mm.,  brwKlth  2  to  2.5  nnn.     Brown  re<l,  legs  lighter. 


'  Synonymy  and  Bibliography. 

1815:  Ixodes  hexctgonusliEACH^  1815,  p.  397;  type  host,  Eriuacens  europscus,  England. — 
Qebvaib,  1844,  p.  240.— KfX'H,  1844,  p.  234.— Idem,  1847,  p.  23.— Canebtkini, 
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Sen  tutu  covering  the  entire  dorKal  Hurfaee,  except  a  naiT<.)W  margin,  lighter  and  ele- 
vattnl  in  a  Hwellinjr;  piera^l  all  over  witii  punctifonn  depressions,  in  tiu»  <vntt»r  of 
em'h  of  wliich  a  very  short  hair  is  inserte*!.  The  genital  ])ore  op})osite  the  intt^n^txal 
si^aee  lH»twi»c»n  coxi»*  II  and  III.  Pn»genit4il  shield  a  little  hn>a<ler  than  lonjr,  nar- 
rowe<l  i)osteriorly  into  a  narrow  base,  reetangular,  anteriorly  very  niufh  wid('nt^l 
and  sinuons.  Anal  shield  ogival,  sidtv  sli>?htly  <livergent,  almost  twiee  as  lonjr  a« 
broad.  E])imeral  shields  reinfon'e<l  laterally  by  ehitinous  j)lates,  towanl  the  iiie<iian 
line  by  punctations  of  the  same  kind  bearing  hairs.  The  entire  ventral  surfatrc*  pr*>- 
videil  with  fine  hairs.  Anus  like  that  of  the  female.  Capitulum  520^/  l(»n^  (from 
its  dorsal  border  to  the  tip  of  the  hyjx>stome),  at  the  l)ase  almost  twi(!e  as  broad  hh 
long  on  its  dorsal  sarfa**e,  which  is  almost  rectangular,  a  little  longer  than  broail  on 
itfl  ventral  surface,  which  is  also  almost  re<!tangular.  Mandibles  with  digit  Itio  /# 
long;  sheath  and  denticles  of  mandibles  as  in  male  Ixoden  richnis.  Hy)>ostome 
and  palpi  like  those  of  male  Ixodes  rwv/itw,  except  that  the  lateral  denticlen  of  the 
fonner  are  lialf  as  strong,  the  ventral  crenulations  more  marked,  each  fomied  !)y 
three  denticles  united  at  the  extremities  of  their  base.  Legs  like  tho.^  of  the  female, 
relatively  longer  and  stronger,  coxte  nearly  contiguous,  the 
retn^grade  spine  of  the  first.  \mr  stronger,  but  a  little  let**  so 
than  that  of  the  male  of  Ixodes  ricitius. 

Fermile. — Like  that  of  Ixodes  ririnuH^  except  for  the  fol- 
lowing differences:  Simtum  less  oval,  more  lozt»nge-shaiK.Nl, 
Fn;.  229.— Tarsus  IV  of  /.      with  lateral  angles  more  pn)nounced,  the  sidw  a  little  exca- 

h(xaijo„u9.    X60,  After     ^,^^  j^^  ^Ymir  ixisterior  half,  the  posterior  angle  narrower; 

Neumann,  from  Rallliet,  x-         .  t  •  .i       V  ^  i. 

1M3  i)  710  fig  485  punctations  larger.     In  young  specimens  the  dorsal  surfa<t» 

has  a  marginal  groove  rather  distant  from  the  margin;  this 
presents  posteriorly  four  small  indentations  fonneil  by  the  prolonging  of  the  Vfiitral 
grooves.  Genital  i)ore  at  height  of  last  intercoxal  spacie.  Anus  mon^  anterii»r;  ano- 
marginal  grooves  longer,  united  in  a  ix)int  (ogival)  anterior  of  the  anus.  Capitulum 
shorter  (700 /i);  mandibles  with  digit  160 y/  long;  hyj)ostome  a  little  shorter,  with  lat- 
eral denticles  less  salient,  the  median  row  very  short,  retlucwl  to  three  or  four  anterior 
denticles;  i)alpi  shorter,  the  thinl  article  almost  as  long  as  the  set'onil.  Ix*gs  rela- 
tively shorter,  thicker,  especially  the  tarsi;  coxa*  I  with  retrograde  t«X)th  less  strong 
shorter;  tarsi  thick,  short,  swollen  towanl  the  extremity,  which  is  prectNUnl  by  a 
very  salient  giblM)sity;  pulvillum  attains  almost  the  middleof  the  length  of  the  <-law!«. 

As  Neumann  has  all  of  our  specimens  of  this  form,  we  have  t4iken 
his  diagnosis  ahiiost  ver])atim.  This  tick  is  reported  })oth  from  the 
United  States  and  from  Europe,  and  has  been  found  on  dogs,  cattle, 

mK\  pp.  481,  4S9,  498,  499,500,  Tav.  xuii,  fig.  2.— Batklli,  1891,  pp.  7s. 

81,98.— Kailuct,  189.S,  pp.  709,710,  lig.  48o.— Neimann,  ISWa,  pp.  109,  110, 

111,  13M32,  ir)(j,  101,  fig.  10.— Idkm,  1899b,  pp.  4()4-4()5.— Ward,  19(K>a,  p. 

204,  fig.  1.— Idem,  UK)Ob,  p.  480,  fig.  257.— Salmon  i\:  Stilks,  1901,  pj>.  4*»:, 

468,  figs.  228-235. 
1815:  Ixodes  (VitiimiKdis  Leach,  1815,  p.  .S98;  tyjH'  host,  Cm 1 1 x  fn miliaria,  Kngland.— 

(Jkrvais  &  VA.N  Bknedkn,  1859,  p.  4(51.     [See  also  Necmanx,  18^W>,  p.  129,  as 

syn.  of  /.  hrxfifjonnx.] 
1KV2:  Jxodfx  ennatri  AiDoriN,  1832,  pp.  415-419,  pi.  xiv,  fig.  2  <t-ti:  tyjH»  host,  Krimi- 

cruH.—KiVMXWs,  1844,  p.  242.— Haller,  1882,  pp.  310,  311.— Batelli,  1s91, 

p.  98.     [See  also  Canpxtrixi,  1890,  p.  5(X),  and  Necmaxn,   18<)9,  p.   1lh»^  iu* 

syn.  of  /.  hextKjonits. — Mirray,  1877,  p.  \SH),  renamed  /.  <n/<mv'f/^.] 
1S32:  *' /.  ri'dfiritis  Linmcus"  of  .VriM^nx,   18.32,  p.  422,   pi.   xiv,  fig.  4.      [Siv  als<» 

Nkcmaxx,  1899,  p.  129,  as  syn.  of  /.  hexaf/onus.'\ 
1837:  Ixoihn  sexjmnrtatus  Koc^ii  (1837),  Heft  39,  figs.  5, 6. — Idem,  1844,  p.  2:i,3. —  1i>em. 


PLATE  XCV. 

Fig.  228. — ^Male  Ixodes  hexugoma.    Ventral  view.    After  Neumann,  1899,   p.  130, 
fig.  10. 

Fig.  230. — Female  /.  heuxigonus.    Natural  size.    After  Berlese,  1892,  fasc.  61  (10). 

Fig.  231.— The  same  enlarged.    After  Berlese,  1892,  fasc.  61  (10),  fig.  1. 

Fig.  282.— Ventral  view,  in  outline.     After  Berlese,  1892,  fasc.  61  (10),  fig.  2. 

Fig.  233.— Oapitulum  of  same.    After  Berlese,  1892,  fasc.  61  (10),  fig.  3. 

Fkt.  234.— Scutum  of  same.     After  Berlese,  1892,  fasc.  61  (10),  fig.  4. 

Fig.  235.— Stigmen  of  same.     After  Berlese,  1892,  fa^ic.  61  (10),  fig.  6. 
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sheep,  foxes,  hares,  squirrels,  porcupines,  gophers,  cats,  and  various 
other  hosts,  including  man,  and  several  kinds  of  birds. 

Genus  Eschatocepiialus  *  Frauenfeld,  1853. 

Generic  diagnohia. — Lrodinie:  Capitulum  long.  Palpi  pyriform  (inale),clavifonn 
(female).  Eyc»s  wanting.  Anal  gr«>ove  surrounding  anun  in  front  and  opening  c-an- 
dad.  Stigmata  circular  in  lx>th  uexen.  Dorsal  an<l  ventral  im^lar  ohitinous  thick- 
enings in  tlie  male;  striie  or  very  tine  ])arallel  grooves  in  the  female.  T^egs  onlinarily 
long. 

Type  species. — Kftchntocejthahm  f/rnrilipeM  =  resjHTtUiwuH. 

Neumann  mentions  seven  species  of  this  genus,  but  none  of  them 
appear  to  have  been  reported  for  North  America. 

(tenus  Aponomma*  Neumann,  1899. 

Generic  diagnosis. — Ixfxiitur:  Eyes  wanting.  Base  of  capitulum  usually  pentag- 
onal, the  dorso-lateral  lK)rder  ver>'  short.     Palpi  long.     Male  as  broad  or  nearly  as 


1847,  p.  22.     [See  also  Caxestrini,  1890,  p.  500,  and  Railliet,  1893,  p.  709, 

assyu.  of/,  heragoumt. — Neumann,  1899,  p.  156,  asproha])le  syn.  of/.  r*'dninu» 

or  /.  hvxagmiua.'] 
1837:  flrodeacreniUatiof  Koch  (1837),  Heft  39,  figs.  5,6.— Idem,  1844,  p.  233.— Idem, 

1847,  p.  22. — C-AXEHTRixi  &  Fanzacjo,  1877,  pp.  184, 185.     [See  also  Neumann, 

1899,  pp.  129,  132,  as  doul)tful  syn.  of  /.  hejdgonuit.'] 
1861:  Ixodes  rulpis  Paoenstkchkr  (1861),  II,  ]>.  40,  pi.  i,  figs.  12-13.— C^onil,  1877,  p. 

28.     [See  also  Caxestrini,  1890,  p.  498.— Hailliet,  1893,  p.  709.— NErMASX, 

1899,  p.  129,  as  syn.  of/,  hexayomis.] 
1877:  Ixodes  trinareux  Murray,  1877,  p.  190,  figs.  3,  p.  195  {Ixwies  erinacei  AvdoviKj 

rename<l).— Dolly,  1894,  p.  1000.— Osborn,  1896,  j).  262.     [See  also  Oude- 

MANs,  1896,  p.  191,  as  syn.  of  Ixodes  ricinusj  and  Neumann,  1899,  pp.   129, 

161,  as  syn.  of  /.  Jiexngonus.'] 
1880:  ^*  Ixodes  riciiuis  Linnfeus*'  of  M6gnin,  1880a,  p.  129.     [See  also  Caxestrini, 

1890,  p.  498.— Railliet,  1893,  j).  709.— Neumann,  1899,  j).  129,  as  syn.  of 

/.  hexagtmus.'] 
1893:  *^Ionus  hegxa  Lea^-h"  of  Railliet,  1893,  p.  709  (misprint  for  /.  Jwxttgonus). 

*  Synonymy  and  BiBLioiiRAPiiY. 

1853:  Eschatoceph(dus  Frauenkkld,  1853,  ])p.  54-58;  tvyH^jgracdipes, — Marx,  1892,  pp. 
233,  234.--Mor(Jan,  IHW,  pp.  i;J6,  137.  [See  also  Neumann,  1899,  pp.  166, 
167,  168,  172,  as  syn.  of  Ifinnala^or.] 

1857:  Sarcoiiisstis  Kolenati,  1857,  pp.  21-23. — Idem  (18<>0,  p.  537);  ty^n*, /(H't/x'»= 
E.  gr(icUipes= E,  vf»f)ertilionis. — [See  also  Canestrini,  18iK),  p.  480.] 

1857:  *'Hieinalwitor  Ki)ch''  of  Kolenati,  1857,  p.  23.— Neumann,  1897,  p.  325.- 
Idem,  18fl9,  pp.  107,  108,  1(5(V-18(). 

1877:  **  Sarcnnyssiis  Kolenati"  of  Murray,  1877,  j).  195.— Marx,  1892,  p.  235.— Mor- 
gan, 18m>,  p.  138.  [See  also  Neumann,  1899,  pp.  166,  167,  168,  as  syn.  of 
HxtrKdiiMor.'] 

'^Synonymy  and  BiBLio<JKAPnY. 

1877:  Ophiodes  Murray,  1877,  pj).  203,  204;  type,  (rermisii  [Not  fkph'mles  Wagl, 
1841,  rept;  Hart,  1852,  hym.;  Hincks,  1866,  coel.]  [See  also  Neumann, 
1899,  p.  180,  rename*.!  Apmiomma,'] 

1899:  Aponomma  Neumann.  1899,  pp.  107,  108,  109,  180-200.  [Ophiodes  Murray, 
renamed.]— Salmon  &  Stiles,  1901,  pp.  469,  470. 
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broad  as  long;  ventral  surface  naked,  uexiial  grooves  very  divergent  caudad,  anal 
gnKJve  semicirtuilar  or  ogival,  opening  in  front,  uniting  the  sexual  grooven;  ano- 
niarginal  grooves  single.  Rcutuni  covering  entire  dorsal  surface  and  usually  luarked 
with  metallic  green  HjKJb*.  Stigmata  comuia-Hhape<l.  Female  with  siMitum  shorter 
than  broafl  or  scarcely  longer  than  broad,  usually  marked  with  thn»e  nietalliir  green 
spots  arrange<i  in  a  triangle.  V^entral  gnK)ves  as  in  male.  Stigmata  shorter,  less 
attenuate  at  jKwtero-lateral  extremity. 
Type  sprcibs. — Ajxmomma  (irrmm. 

The  ineinl)ers  of  this  geiias  live  almost  oxcUisively  on  reptiles.  None 
of  the  forms  thus  far  reported  appt»ar  to  l)e  North  American.  Neu- 
mann ^ives  the  following  key  to  the  species: 

Key  to  the  Species  of  the  (teni's  Aponomma. 

Males 1 

Females 1 8 

A.— Male, 

1 .  SnUum  marked  with  greni  mtlallir  spotn 2 

S(^itnin  not  marked  irith  green  metaHic  :^{)4itn 3 

2.  Siiid  HpotHjhe  In  numln^r I.  iierram. 

S(tid  (tpotif  nine  in  numfHT A.  earomaium. 

3.  iScnttnn  without  deep  marginal  groiwe 4 

Scutum  vnth  deej)  marginal  groove 6 

4.  Scutum  channehd  bg  fosHettea;  bttdy  broader  than  long 1.  trattJfrentaU. 

Scutum  level;  Ixnly  as  long  an  broad  or  longer 5 

6.   Tarn  II  to  IV  narrowed  at  the  extremity I .  ht^rr. 

Tarsi  II to  IV pnwidrd  with  tuberosity  at  extremity A.  poiitum, 

6.  Scutum  marked  with  lighter  npotn ^1.  tievortMaim, 

Scutum  of  Uniform  color,  reddish  brown 7 

7.  Tartri  II to  I  \ ',  narrowed  at  extremity \.  trachymntri. 

Tartti  II to  I Vy  with  tnberofdty  id  extremity t .  o/ncolur. 

B. — Female. 

8.  Sc^utnnt  marked  with  three  metallic  green  spot:* 9 

Sf'utuin  reddish  brown,  of  nnfform  color,  without  green  spitts H 

9.  Si^itiini  at  least  as  Iwmid  as  long,  jtunrtations  large,  not  rlosr  together A.  (lerrnun, 

Scittnin  (ts  long  as  broad,  or  longer,  pundationsjine,  closv 10 

10.  Tarsi  calcarate A.  exfirnatum. 

Tarsi  not  calairate 1 .  trintacul*itinn, 

11.  Bitdy  much  hnxider  than  long 1.  tntnst'entaif. 

Body  longtr  than  bnntd 12 

12.  Sf^utum  brotnler  than  long 13 

S<'tdum  as  long  tts  broad,  triangnbir .    14 

13.  Senium  with  frw  fine  jnmetations I.  /vi'»v. 

St'utnm  with  nninenms  deep  pnmiations 1 .  trachystturi, 

14.  Tarsi  thne  timrs  as  long  as  bnmd 4 .  dctiimsnm. 

Tarsi  at  least  ffiir  tinws  <is  long  as  bntad A.  hgdriMMuri, 

(tKM'S  AMIiLYOMMA^  Kocll,   1844. 

Genkkic  diagnosis. — IxtHlin:*:  Kycs  usually  lint,  slitrhtly  siilicnt.  fonietimen  hem- 
is]>heri(*Hl,  brilliant,  in  a  Hnhniarginal  <lfprcsHion  of  the  si-utuni.     <'a])ituluin   long^ 

*  Synonymy  and  Hibi.hmjkaphy. 

1844:  Amblyomma  Ko(  n,  1844,  \^\\  22:^231.— Idem,  1847,  pp.  l'>-20.— Ft*iWTENBraG, 
1861,  p.  208.— Murray,  1877,  pp.   187.  188,  201-203.— Bertkau,   1880,  pp. 
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with  \'alvate  palpi.     Anal  gr(X>ve  st'inidnnilar,  openiujr  cephalwl,  uifltiiig  the  nexual 
groovee;  onlinarily  no  median  ano-niarinnal  groove.     Scutum  often  marked  with 
color  designs.     No  anal  platen  in  the  male.     Stigmata  UBiiall y  triangular,  with  rounded 
angles.     Nearly  always  11  p<:)Hteri()r  marginal  fest<M>n^,  (^i>ecially  in  the  male. 
Type  species. — Amblyomma  vajenneuHe. 

Neumann  hius  mentioned  SO  ypocies  of  AnMyotnnut,,  some  of  which 
are  doubtful,  and  many  of  which  arc  found  on  the  American  continent 
and  adjacent  islands.  In  his  key  to  the  genus  he  gives  only  three 
spo<>ies,  namely,  .1.  anwrh^anvtik^  A,  niaetdntvin^  and  .1.  tuhrrrulnium^ 
a»  ot^curring  in  the  United  States,  and  one  species,  .1.  multipuncUun^ 
for  *^  North  America.-'  Of  these,  the  Lone  Star  Tick  (.1.  arnerwanurn) 
is  quite  connnon  on  cattle. 

The  following  k«\y  to  the  s|XH*ies  is  translated  from  Neumann: 

Key  to  thk  Spi-x^ies  of  the  (iEnis  Amblyomma. 
[For  forniH  rei)orted  in  the  rnite<l  Statw,  follow  Roman  tyiKJ.] 

Males 1 

Females 47 

A,—yfaU. 

1.  Posteromarginal  festoonhi  pre.s4*nt 2 

PoifUrv^narginai  fr.s(tH)H8  ahsf^nt  ( Afri<'a) A.  hip})*yptftuvwnfi*\ 

2.  Marginal  groi)ve  present 3 

Marginal  groove  absent 28 

3.  Marginal  gnK)ve  exten<ling  around  the  iK)sterior  l>order 4 

Mnrginiil  (p'ootr  not  (wUnidbuj  nrnaml  the  ptudermr  Intrd^r 24 

4.  FA-ett  flat 5 

/*>//<•/»  hi' miMp  fur  icily  in  s<orkets  (Afri<'a,  (iaudeloupe,  (iuatt'niala) A.  rariefjtiiiun. 

5.  Scutum  dark,  with  or  without  •'opper  or  yellowish  white  si>otH 6 

Scutum  liffhtj  with  or  iriihtni  fiark  (hKigtif 20 

6.  Stratum  without  black  spot  occupying  anterior  thinl 7 

,     Scittum  hfavk  in  anftrrior  third  ( Port  Natal) 1.  uiwulipe^. 

7.  Coxa;  I  spinose 8 

CoxiV  I hilnfM-tf  (  Africa ) ". -I .  rugosum. 

8.  Coxa*  I  bicuspid 9 

Coxie  I  anm^l  with  one  long  spint^ 1.  nnindntnm. 

9.  Coxje  1  <livid(Ml  on  posterior  margin 10 

Cor:r  I  diridi'd  mnrtii  to  nnti  rinr  niarf/iti  (  Mexico,  I*arngnay  ) I.  oratf. 

109,  110.— (\\NEsTKiNi,  1890,  i)p.  488,  48(),  488.— Makx,  1892,  pp.  2:W,  2:^5.— 
OsBoRX,  18^),  J).  2<n.— Nei'mann,  1897,  p.  325.— Idem.  1899,  pp.  107, 108,  109, 
200-283.— MoHOAN,  1899,  p.  138.— Wakd,  l9(H)a,  pp.  204,  2()o.— Idem,  HK)Ob, 
p.  436.— Salmon  it  Stiles,  1901,  ]>p.  470-477.  [See  also  Railliet,  1893,  p. 
710,  as  syn.  of  litfahnntna.'] 

1H44:  ILvmala^or  Kocn,  1844,  p.  223;  type,  lonrpnMtris.  —  luKM,  1847,  p.  15.— FVu- 
STEXBEUO,  1801,  J).  208.— MiKKAY,  1877,  pp.  187,  198.— Marx,  1892,  piL  233, 
2;^5.— Tkocf^saht,  1892,  ]>.  47.— Mowjan,  18J)9,  jk  138.— Neumann,  18^),  pp. 
l»W-180.  [See  also  (rwESTiiisi,  18<H).  pp.  482,  483,  480.]  [See  also  Neumann, 
1901,  MS.,  as  syn.  of  Amf*ii/(ninna.] 

1863:  Lrodf'S  {Anddtfotnuni)  Koch  in  (tEkstvkckkh,  1S()3,  p.  344. 

1863:  [xodt:j<  (Ifn'nialastnr)  Koch  in  ( iEKsTAK(  kku,  18(»:>,  p.  344. 

1898:  **  Amhltfomnia^'  of  1)ai,kymim.k,  MoR(;an,  and  1)odson,  1898,  p.  241  (misi»rint 
for  Ambli/otnma). 
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10.  Spine  of  coxaj  IV  as  long  a»  coxa?  or  nearly  ho 11 

Spine  of  coxK  IV  sftorier  than  coxw 12 

IJ.  Punctations  of  mulum  ]4icki7ig  from  Oie  trianfftdar  projections^  flat,  rtidlaiing  in 

posterior  fiaif  (Mexico,  CJentral  and  South  America) A.  oajennenM. 

Punctations  distributed  over  entire  surfatre  of  scutum A,  amrricanum,  p,  474. 

12.  Marginal  mveUing  smooth  or  punctate 13 

Margiual  swellings  longitudiiuUly  striated  (Australia) A,  triguUatum. 

13.  Scutum  with  light,  median,  anterior  sjxtt 14 

SctUum  without  light  median  spot 15 

14.  Anterior  spot  on  scutum  separated  from  postero-median  spot  by  transverse  band 

(Africa) A.  HosmBL 

AtUerior  median  sjyot  eojwectedimth  the  postero-median  spot  (Africa)  .   -4.  splendidum. 

15.  Punctations  of  scutum  very  numerous  on  entire  surface 16 

Punctations  few,  aftsetdfrom  some  places 19 

16.  Spines  of  coxh'  I  short 17 

Spines  of  coxk  I inrtf  long  ((central  and  South  America) A,  fossum. 

17.  t^ne  of  coxtr  I  Vvery  short  and  feeble 18 

Spine  of  coxif  IV long  and  strong;  Itody  brwtd  (Mexico) A.  ctfeUfm. 

18.  Punctations  venj fine,  obsolete  ( Brazil ) jk..  .    .  rmtctdor. 

Punctations  large,  unequal  (South  America) A,  Geayi 

19.  Punctations  of  scapular  angles  large,  about  10  in  number  (on  f^ntoies  variabilis) 

(Mexico  and  Central  America  or  South  America?) A.  spanum. 

Punctations  of  scapular  angle  very  fine,  SO  at  least  (French  Guiana) 

A.  jMiUoputtelaium. 

20.  iJesign  tm  scutum  forming  an  H  and  a  Y  rmisecutively  (Africa) A,  ebumtum. 

Design  on  scutum  notf/rming  an  H  or  aY 21 

21.  A  complete  trtDUrerse  fnind  near  middle  of  Umgth  (Afriia) A.  stibluieum. 

No  such  band  irre^ient 2t 

22.  - 1  linear  jwstero-median  sjyot  present 23 

So  such  spot  present  (f) A.  dypeolatum. 

23.  Linear  postero-median  spot  sejKira  ted  from  anterior  sjxAs  (Africa) A,  hehra^um, 

lAm-ar postero-median  spot  continuous  with  anterior  spotji  (Africa) . .  -I.  marmareum. 

24.  ]i<tdy  broad,  sides  rounded 25 

liody  straight,  at  leoMt  anterior  jx^rtion,  sides  nearly  straight 27 

25.  Marginal  (proore  continuous  (Australia) 4.  vfiordix. 

Marginal  gnnwe  frnrwd  of  punctations % 

26.  No  [/]  aiUero-lateral  light  sjtots  ( Australia) A,  limbatHm. 

Antero-lateral  light  sjhAs prejmnit  ( Africa ) A.  latum. 

27.  <  bj-.r  I  with  two  very  long  spines  ( Brazil ) A.  strinium. 

( hx.r  I  with  two  shfrt  sjrines  (Congo ) A.  cuneatnm. 

28.  Kyesflat 29 

P'yen  in  orint  ( CaiH^  of  Good  IIojh?) A.  gylvatie^iiH. 

2S).  Punctations  large  and  dei^p ;{0 

Punt'tations  small 43 

3<).  ( 'oxie  II  and  1 II  si>inose  or  tuberculosc 31 

(  o.v:r  II  and  JIl  unarmed  ( Africa) A.  Foai. 

31.  B<Kly  short,  usually  broader  ncai  the  middle,  sid(»s  rounde<l 32 

Bfxly  long,  brtHtdrr  in  Injck,  sides  marly  straight 42 

32.  Punctiitions  fHjual  or  sul)e<|nal,  large,  abundant 33 

J'unvtatiffnn  nnnfuat,  houw  large,  ot/wrtt  rery  fine . 40 

33.  Coxje  IV  with  one  spine ^ 

Ojj'w  IV  with  twit  short  spin(t<  ( Uniguay ) A,  gfmmttum, 

34.  Spine  on  au':e  I  \ '  xh<rrt 35 

Spine  on  coxiu  I V  long ••..... 41 
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36.  Tartfi  hrifff  rutt  giuidenly.^fuirrmiml 36 

71/m  slwrtj  mddenly  luxrrowed  or  taherone 37 

86.  Scutum  raised  in  non-puncUde  elevations  ( Mariana  Islands,  PhilippiueH?) .  A .  cypriuin. 
Scutum  lerelf  median  field  vyithfew  pundatimts  (Java) A.  quadrimactUatum, 

37.  i^ines  on  coxa  I  well  developed 38 

^ines  on  coxx  I  very  sJiort,  in  forms  of  tuberosities  (Central  and  South  Amer- 
ica)    A,  scutaJtum, 

38.  Second  palpal  article  only  one  and  one-half  times  as  long  as  broad  (Central  and 

South  America) A.  nodosum. 

Second  palpal  articl:  much  longer  than  broad 89 

39.  Punctations  on  entire  surface  of  scutum  (South  America) A.  GoldiL 

Punctalions  on  scutum  l<tcking  in  some  jtlaces;  Inxiy  ftrowl  (C^;hin  China,  Java, 

Borneo) 4.  testudinarium. 

40.  Scutum  yellow  with  f/nnim  sjxtts;  coxal  spiiws  conical  (Central  and  South  Amer- 

ica)    -1.  dissimUe, 

Scutum  brovm  with  whitish  sonpular  sjtots;  cwcal  spines  fiat  (Brazil) ...  A.  humerale. 

41.  Hypostome  with  six  rows  of  denticles  (South  America) A.  calcaratum. 

HypoHtome  with  eight  rows  of  denticilex  (North  Americ^i) 1.  multipundum. 

42.  Hypostome  with  six  rows  of  denticles  (South  America) A.  varium. 

Hypostome  unth  eight  rows  of  denticles  (Nicara^Tia) -1.  crassipunctatum. 

43.  Tarsi  narrowe<i  suddenly 44 

Thrsi  narrowed  gradually 46 

44.  Coxse  I  with  subequal  teeth;  coxie  II  and  III  spiuose 46 

Ooxx  I  with  unequal  te£th;  coxx  Hand  III  unarmed  (Africa) A.  ThoUont. 

45.  Body  short  oval;  scutum  variegated A.  tuberculatum. 

Body  suhtriangidar,  scutum  of  uniform  color  (Brazil?) A.  fulmm. 

46.  Coxx  I unicuspid;  scutum  with  white  spots  (Cuba,  Brazil ) -I.  afboj>i(ium. 

Ooxx  I  bicuspid;  scutum  with  metallic  sjtots  (Philippines) A,  decoratum. 

B. — Female. 

47.  Eyes  flat 48 

Eyes  in  orbits 87 

48.  Coxaj  I  bicuspid 49 

Coxic  I  armed  with  one  very  long  spine 1 .  maculatum. 

49.  Scutum  provided  with  punctations 50 

Scutum  smooth  (Port  Natal) 1.  licve. 

60.  Ab<lomen  of  unifonn  color 51 

Abdomen  with  tuv  red^  sipnmetrical  dorsal  sjtots  (Africa) .1.  hipjKtfwtamerute. 

61.  Scutum  brown  or  marked  with  lighter  spots 52 

Scutum  yellow  vnth  dark  sj}ots 84 

52.  Scutum  broader  than  long  or  as  bn)a^l  as  long 53 

Scutum  oral  or  lozenge  shape,  longer  than  l/road 86 

53.  Scutum  triangular,  j)08tero-lateral  l)orderH  nearly  straight 54 

Scmtum  conlifonii,  oval,  or  |)entagona1,  postero-lateral  bonlers  convex 69 

54.  Scutum  medium  size,  2  to  8.5  mm.  long 55 

Scutum  very  large,  5  mm.  long  (Cape  of  Good  Hojx* ) .1.  crenatum. 

56.  Scutum  as  broad  or  scarcely  broadtjr  than  long 56 

Scutum  much  broader  than  long  (Congo) A.  l/rrnscutntum. 

56.  Eyes  in  front  of  anterior  third  of  atrntum 57 

Eyes  at  plane  of  or  behind  anterior  third  of  stuitum 63 

67.  Eyes  toward  the  anterior  fourth  of  scutum 58 

Eyes  in  front  of  anterior  frmrth  of  scutum 61 
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58.  Scidum  medium y  a  Utile  hrtHuler  Uuiu  long,  tritftout  spots j  *it  ipith  ifetlowMi  frhiU 

tqHjt* - 59 

iSctUum  largey  as  long  {S..i  mm. )  as  broad ^  with  red  copper  spfMs tiO 

69.  Scutum  wifh  yellowijik  white  spots;  jmiictaiious  not  confluent  (Mexico,  Central  and 

South  Amcri(ra) A.  cajenntnun . 

Scutum  unthout  sf>ots;  /mnctations  confluent  in  lines  (Galapagos) A.  pilttsuni. 

60.  Eyes  iuvludrd  in  scutum  ( Africa) A.  IlasMiUi. 

Eyes  exteiuling  Iteyond  srtdum  laterally  (Singapore) A.  extrtiomhitnin. 

61.  Afedifinfleltl  of  serutum  with  large  [tosterior  sjH}t (i2 

Median  field  of  scutum  without  sj>ot  ( Port  Natal) -1 .  armuHp^ 

62.  SciUum  with  spots  latend  of  certncal  groores  ( Africa ) A,  ehurnrum. 

Scutum  without  such  lateral  sjtols  (Africa)  1.  sjtletididnm, 

m.  Coxir  r  with  two  sfiortteeUi 64 

Ciixw  I  hidentate,  one  or  both  teeth  very  long 67 

(U.   Tarsi  not  suddenly  nurrou^ed;  punctations  deep 6ft 

Tarsi  mddndy  narrowtd  at  the  extremity 66 

lin.   Coxie  I  with  tim  sliarp  spines;  coxm  II-IV each  with  one  tulnTosity  (Brazil ) 

A,  jHirrittrutatnm. 

Coxir  I  with  two  Uunl  spines;  coxae  I  I- IV  each  until  two  tultcnaities  (Guatemala). 

A.  Mdltaud'rir. 
6t).   Punctations  Inrge^  deep  (Co(!bni  China,  Java,  liomeo) I.  tettHdiuarium. 

l^uwtatiiNis  small f  superficial  (Africa) 1 .   TTiMmi. 

07.  Coxjc  I  with  one  very  long  spine 1 .  amerirftnum. 

(. \)j:r  I  with  tiro  long  spines 6K 

<58.  Eytii  touHird  the  middle  of  the  length  of  the  scutum  (Brazil ) I .  jttriatnm. 

Eyes  toward  the  anterior  third  of  the  scutum  ( Bolivia ) I .  littatuM. 

69.  Dorwd  surface  of  capitulum  with  deep  groove  lateral  of  jutrosc  areaa  { AiiHtralia) . . 

A.  triffuttatum. 
Dorsiil  surface  of  capitulum  without  Huch  gnK>ves 70 

70.  S'n(nni  hriHuIrr  than  long 71 

Scutum  OH  long  a.**  broad  or  sirarcely  broader  than  Inng 75 

71.  Two  Hpinvs  on  roxw  Hong^rhtsr  together,  fHirallrl  (Central  an<l  South  Anu'rica)  . 

-  I  .    fftiVlllU. 

Two  spines  on  roxw  f  short,  M'paraft'd^  dirergeni 7- 

72.  i hxal  spines  ntniral,  strong  { Banda  lslan<lH ) 1 .  cttrdifinim. 

<  'oxal  spines  flat y  rudimentary  on  roxn  11- 1 1' 7l\ 

7''i.    Punctatifnis  eftfirse^  at  least  in  part 74 

f*uncftitions  very  fine  ( Siam ) 1 .  sultl^irt. 

74.  IfyfHtslonu'  with  sir  rofvs  of  denticles;  srutmn  ,i..'i  mm.  hrinid  (Mariana   iHlands, 

Philii)pine.»*,) : A.  cyprinm. 

Jlyjntsiome  with  eight  roirs  of  denticles;  scutum  1.7  mm.  hrfnid  (Colombia) 

-I.  demiuutiv'tm. 

75.  I'Jyes  tofvard  the  middle  of  the  length  of  the  srntum . . 7t> 

Kyes  in  front  of  the  middle  of  the  length  of  the  s<-utum 7S 

7H.    Pnnetotions  eery  fine;  senluni  pentagtmal  {  Brazil) I.  namJor. 

/*nnetati(nis  emivst \  dei  ft;  sent n in  (nuil 77 

77.   Seiitum    withont  large   medion  sjtot;    seeond  pidpai  article  tiriee  as  Itnig  as  thin! 

( Central  and  Soutli  America) I.  nifd<tsmH. 

Sentmn  with   hirge  median   spot;  seeond  p(dfnd  article  three  times  as  long  as  third 
i  .^uith  America  ) I.  c^tlcnratum. 

7S.     I'liinlatiinis frie 7V^ 

Pimctati«ins  num<'rnu.'*;  s]»ines  on  ct>xa'  IV  nulimentary Si) 

1\).   ( 'iHirst  fmnetntions  not  seoree  {alnnit  .if/)  ( Central  and  South  .\merica).    -I.  disfimih. 
i  ■/«//>/■  pnnettttions  setirte  \.i  in'  4)  (  AUHtnilia) A,  liudmitum. 
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F»Q.  236.    Dorsal  v»ew  of  male  Amqlvomma  AMEniCANUM:  Maryland. 
Greatly  enlahgeo.    original  from  life. 

Fig.  237.    Ventral  vke.w  of  same. 

FtQS.  230,  240.  241.  242.    TarSi  I,  II.  III.  IV  OF  FIG.  230. 
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FIG.  243.     MALE  AMBLYOMMA  AMERICANUM.     NATURAL  SIZE.     ORIGINAL. 

FlQ.  244.     THE  SAME.     X2. 

FlQ.  246.     VENTRAL  VIEW  OF  SAME.     NATURAL  SIZE. 

FlQ.  246.     THE  SAME.     X2. 

FIOS.  247,  248.     CX3R8AL  VIEW  OF  YOUNG  AND  OLD  FEMALE  AMBLYOMMA  AMERICANUM. 
NATURAL  SIZE.     ORIGINAL  FROM  NATURE. 

FIGS.  249.  260.    THE  SAME.     X2. 

FIGS.  261.  262.     VENTRAL   VIEW  OF  SAME.     NATURAL  SIZE. 

FIGS.  263.  264.     THE  SAME.    X2. 

FlQ.  266.    Scutum  and  capitulum  of  female  Amblyomma  americanum.    enlarged 
FROM  LIFE.    Original. 
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llAiit'i'»,d"t 


FIG.  250.    Scutum  and  capitulum  of  female  amqlyomma  amercanum. 

GREATiY  ENLARGED.     ORlQIHAL. 
FIG.  267.     LEFT  STIGMEN  OF  FEMALE  AMBLYOMMA  AMERtOANUM.     QREATLY  ENLARQED. 

Original. 
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80.  Sctitttm  prntfUfomjl,  punctafiou?  rtpial  (Spain) , A*  dubitntum^ 

Sriitum  rordifurm,  puiirtations  largtr  in  anterior  angles  -.......,,., 81 

81.  Sfutura  kritre  (4  to  5  rain.);  lateral  copper-eoloretl  spots .-1.  fufterndatntn. 

Si:utum  median  {2.5  lum,  or  la^). 82 

82.  HtfpoMowf'  with  mx  towh  of  dejUick9 , .. .  83 

HifpoHomf  nith  eight  roiv»  of  dtjitiden:  a  tubercie  on  coxxIII  and  IV  (Viti-Levuu 

Islamlr?) ^. ..-,..-, ,.  A,  acidangydfittim. 

83.  Coxw  III  and  IV with  one  Uiho'cU  ertch  (Central  and  South  AmeHca).  A.  undatHm. 
'Coxn'  III  and  IVtnth  hvo  inhercln  mcA(Soulh  America) ....  J,  GMiu 

84.  Senium  cordifonn  {5.5  vtm,  brmtd);  larfi  ffraduaUy  narrowed  (Zan^sibar) .  A,  aurtitm^ 
Scutnm  friangvhrf  ^  to  4  wjT7i.  brood ,. 85 

85.  Eifeis  iofrord  anterior  third  of  i^ndnm  (Cochin  China,  Java,  Borneo) 

A.testudinarinm>, 
Eye»  tofrnrd  a nierior  fourth  of  j^ndnm  (Africa) 1.  det*itim, 

86.  Scutum  oral^  pxaHiatiorts  nuijuroxts  on  aitirr  mtrface  (Trinidad) A,  (pgantmim^ 

Snttum  loief}ge sharped , punctations  rare  in  themiddk  {Xifmph)  (Trinida*i),vl.  avu'ola^ 

87.  Sciditm  irinngjilart  deep  brmtm  (Africa,  Oaa<leloiipe,  Guat*?mala),.  A.  vttrifgatum. 
Scutum  c&rdiformf  pelhwij^h  white  (Cajie  of  Gcx>d  Hojk?) i.  ttijlmtimim* 

TuK  IjtiN'E  i>TAH  Tick  {Ambhjomititi  amtritfitnim)J 

i  Figures  "2;!tw256. ) 

S  PECT  Fic  D 1  AG  N'OBi  8, — .  ( mfJt/o  mma:  Ma  If . — Bod  y  nva  I »  n  i  uc  h  enlarged  candai !  ^  >iro  wn 
red,  lighter  on  the  marijinal  ri<l>]^^;  3  to  3.5  nnn.  long  (capitnlnni  included) ,  2.5  innu 
hroinl.  Scutnm  eomewhat  convex;  cervical  grooves  not  very  deep,  prolonged  hack- 
wanl  liy  a  superlieial   liepret'Hion;  nmrgiiial  grooves  narrow,  commencing  a   little 

'SyNONVWV   AXI>  BiBUOtiRAPHV. 

1758:  A  cams  Qmericanu»  Likn-eub,  1758,  p*  615;  1760,  p.  615  [vlconw  otxili^  planus^ 
maada  dorsali  alba  Kalm,  1754,  p.  20,  from  Pennsylvania  and  New  Jersey].^ 
FABaJCRH,  1794,  p.  4i'8,— JiiROENs,  1801^  pp.  195-lf)8,  Tab.  vii,  llgH.  10-13. 
[Not  .Icfim^  americaiivfj  A.  nigua,  from  Brazil,  of  Treviranis,  I8^il,  pp. 
185-191,  Taf.  XV,  svi.]  [Renamed  Acorns  nigwt  hy  De  Gkikr,  1778,  p.  154.} 
[See  al^o  Latreille,  1804,  p.  52,  Wi  pyn.  of  Ixodrn  irif/fi^.— Ioem,  1829,  p. 
288.— GERVAia  <&  van  Beneden,  1859,  p.  4rtL— Sieholo,  1850,  p,  t>59  (jmrH).^ 
Mmu  in*Tandon,  1861,  p,  303.]  [8ee  alno  FABajciua,  1805,  p.  356,  as  8yn. 
of  Ixodes  mnericamts.'\  [See  also  Neusiann,  1897,  p.  365,  as  fivn.  of  Drrma-- 
crritor  nmericanits.^  [See  also  DusfoLtsoN,  1900,  p.  7,  as  ayn.  nt  '^Puleje^ 
penifram.**] 

1778:  Aairiiif  nigwi  De  (Jeer,  1778,  pp.  153-160,  pi,  xxxvii,  figs.  7-13.  AcantM  ameri^ 
cajinit  LinnjcUH,  renamed.  [Not  **Acarus  nigua^'  of  Trevirancs,  1831.} 
[8ee  alao  Latreille,  1829,  p.  288.]  [Bee  aim  Moqitin^-Takdon,  1861,  p.  303^ 
and  McKRAV,  1877,  p.  194,  as  syn.  of  Ivodn^  americana.]  [See  also  liAiLLiirr* 
1893,  pp-  7-14;  Neimaxx,  1897,  p.  365,  ns  syn.  of  Drrmacentor  aTnericanu&,'\ 

1804:  Ixodis  nigna  (De  Geer)  Latkeille,  1894,  pp.  52,53.— (iERVAis  &  van  Benedbn^ 
1859,  p.  461.— MoQtiN-TAXoos,  1861,  p.  303.— BLAxniAKP,  1890,  p,  328. 

1804:  Rhpichoprion  americajunn  (Linnteue)  Hermann  (1804,  p.  — ).  [See  FABRicir.s^ 
1805,  p.  356,  assyn.  qI  Ixodes  amrricami^. —Gkkvais,  1844,  p.  247.] 

1806;  Ixodes  americnnu It  (Linmeus)  FABRicrrs,  1805,  pp.  355, 356.— Illioer,  1807,  pp. 
368-370.— Gervai8,  1844,  pp.  247,  248.— Kt'CHENMErsTER,  1865,  p.  422,  in 
part.^MiLNER,  1858,  p.  13.— FiTCtr,  1871,  pp.  3aV366.— LiNXNEit,  1874,  p. 
63L-^'o.NiL,  1877,  pp.  26,  27.— Brun,  188::$,  p.  212.— Nel'MAN.n,  1888,  p. 
95.— Idem,  1892a,  p.  UK),- Iuem,  lS92h,  p.  103.— The  l^neet,  1892, 1,  p.  756,— 
Veterinary  Joum,,  1892,  XXXIV,  pp.  336-337.— Moslkr  &  Pkiper,  1894,  p. 
1135D— 01 -31 
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in  back  of  the  eyes  near  the  margin  at  its  orighi,  very  widely  separated  from  the 
posterior  mai^gin  where  the  ridge  which  it  limits  is  three  to  four  times  as  broad  and 
divided  into  eleven  festoons  deeply  separated  and  twice  as  long  as  broad;  frequently 
two  linear  oblique  spots,  metallic  silver,  or  gold,  to  green,  poHtero-median  of  the 
eyes;  two  other  small  symmetrical  spots,  metallic  silver,  or  gold,  to  green  (after 
remaining  in  alcohol) ,  tangential  to  postero-marginal  shields  in  front  of  the  marginal 
groove;  other  similar  spots  on  the  festoons.  Eyes  large,  flat,  yellowish  to  white. 
Punctations  numerous,  very  fine.     Ventral  surface  yellow  ocher  provided  with  fine, 

short,  sparse  hairs;  dorso-submedian  poroee  plates 
slightly  posterior  of  coxse  IV;  dark  ramifications  of 
the  intestine  sometimes  visible.  Genital  pore  at 
height  of  intercoxal  space  of  ooxsd  II  and  III.  Anns 
slightly  in  front  of  posterior  quarter  of  the  body. 
Stigmata  large,  whitish,  elongate,  comma-ehaped, 
curved  outward;  stigmal  pore  anterior,  small.  Capit- 
ulum  relatively  long  (0.9  to  0.96  mm.);  baae  abort, 
broad,  {lostero-lateral  angles  rounded,  not  very  promi- 
nent. Mandibles  with  digit  135  ji  long;  internal 
apophysis  broad,  transverse;  external  apophysis  with 
two  teeth,  one  terminal  very  small,  the  other  very 
strong,  llypostome  subepatulate  with  three  rows  of 
teeth  on  each  half,  the  median  rows  contiguou& 
Palpi  long,  thin,  the  second  article  at  least  twice  as 
long  as  the  third.  Legs  medium;  coxie  I  bicuspid, 
lateral  spine  much  longer;  coxse  II  and  III  provided 
with  a  very  short  and  broad  spine  on  their  posterior 
border;  coxpe  IV  with  a  strong  and  long  spine.  Tarsi  I  nearly  four  timen  as  long 
as  broad,  rather  brusquely  narrowed  near  the  tip;  tarii^i  II  to  IV  three  times  as  long 
as  broad  with  two  consecutive  spurs;  pulvillum  half  as  long  as  the  hooks. 

Female. — Young:  Body  slightly  more  elongate  oval  than  the  male,  4.5  mm.  long 
(including  capituUim),  3  mm.  broad.  Stmtum  triangular  in  its  posterior  two-thini?», 
with  ]rM)sterior  angle  large  and  slightly  curve<l,  as  broad  as  long  (2  mm.);  reildisb 
brown  with  a  white  or  metallic  greenish  yellow,  spot  (after  being  in  alcohol)  in  the 
posterior  angle;  cer\'ical  grooves  deep  in  front,  very-^  broarl  and  superficial  in  their 


Pig.  ZW.— Ventral  view  of  eapitu- 
lum  of  Amblifomma  americanum. 
Original. 


1844: 


1^44: 


1867 


1870: 
1877: 
1880: 
188(i: 

1892: 


321.— Wood  &  Fixz,  1897,  p.  346.     [See  also  Xeumaxx,  1897,  p.  36<),  as  s^yn. 

of  Ikrmacentor  americnmis,'\ 
Amidtjvmina  nmencnnum  (Linnteus)  Kocn,  1844,  p.  229. — Idem,  1847,  pp.  9t\91, 

pi.  XVII,  ligH.  62,  ()3.— Neumann,  1899,  pp.  201*  204,  209-211,  212. —Ward. 

MHX)a,  p.  204.— Idem,  1900b,  p.  436,  fig.  258.— Salmon  &  Stiles,  pp.  474-477, 

figs.  2:^6-255. 
AmUyomma  ohlonfifHpiWUum  Koch,  1844,  p.  228. — Idem,  1847,  p.  83,  pi.  xv,  fiir. 

83;  from  Brazil.     [Sec  also  Neumann,  1899,  p.  209,  as  syn.  of  Ambf^ftonnm 

ajnerieanum.l 
Isndes  unipunctata  Packard,  1867,  pp.  66,67  (Pennsylvania). — Riley,  1887,  p. 

745.     [See  also  Neumann,  1899,  p.  200,  and  Ward,  llK)0b,  p.  436,  as  syn.  of 

A  mblyoinma  americaiwm.'] 
^^Lmdes  nnijMCtvjt  Packard"  of  Verrill,  1870,  p.  118  (lapsus  tor  I.  unipunctata  "i. 
^^ Ixodes  americmia  (Linnjeus)  Koch,'*  of  Murray,  1877,  p.  194. 
^^Anjtu  amcricanus  de  Geer"  of  Megnin,  1880,  p.  134  (in  part). 
AmUyomma  Foreli  Stoll  (1886,  p.  21,  pi.  xii,  fig.  3;  i>l.  xiv,  fig.  3).      [See  also 

Neumann,  189^),  pp.  209,  211,  as  syn.  of  Amblyomma  amencfmuin.'} 
''Amblyomma  tnii}mmi(U(i'^  (Packard)  Curtice,  1892b,  i)p.  226,  228-229   234.— 
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pofftenoT  hitli;  punctatioiis  titiiiiernus,  :?mall,  t-qtial,  regnlarly  distribaUtl;  c-yea  towanl 
ant-erior  thinl,  mnjikir  to  thnsi*  of  the  main,  Dorpal  nurfaee  t'roseed  by  a  msir^rijil 
gTDove,  <n|ualJy  diRtant  from  the  borrier,  limitinj^  in  l>tick  eleven  festoons;  pnnctalions 
and  wriiikleH  numerous,  rendering  the  purface  ?hagre«ied;  hmm  line  and  not  very 
rnnnerons.  Genital  i>ore  at  hc^ight  *>f  foxte  II  to  III.  Stigmata  wliitisli,  brr>»il, 
triangular;  stigtnal  f?urface  finely  punctate;  eti??rual  pore  small  on  dongate  ridge. 
Capitulum  1,1  to  L5  mm,  long,  differs  inym  that  of  the  male  in  the  following  detaili*; 
Ba>'e  longer;  poro.-^e  area-*  present,  pmall,  rircular,  oval,  distant,  diven^ent.  Dijurit  of 
mandibles  175/i  long.  Palpi  atraight,  ^aectnid  article  relatively  long,  Lejf^  tbin,  long, 
with  long  hairs;  spine  of  coxK  IV  acale-like,  very  short;  larai  long;  tarsi  I  more  tlian 
four  timet^p  tarsi  IV  four  times  as  \oag  aa  broad. 

Fettindate«l  and  graviil  female  may  attain  V2  mm.  in  leuglh  by  8  ram.  In  breatUh. 

Kffmph. — Body  oval,  t^woilen,  'A  mrn.  long  l>y  2.2  mm.  Tiroad,  deep  dirty  gray. 
^hk'l<l  relatively  broader,  reddish,  without  spot  in  alcohol  apeeimen. 

Tbis  tif'k  ha.s  a  wido  distribution  in  North  Amerkii  and  oxteiids 
down  into  South  Arnorira,  It  is  more  or  less  common  on  cattle  and 
has  also  been  found  on  mau. 

As  iftateil  *«n  pajije  45ri  tliere  ha^  been  coneidorable  confasion  $^  to  the  frpcrieF  \^'hii  h 
Linnri^us  originally  name<l  ^lajntn  auurnytints.  Linmeui^'s  name  in  ba^ed  upon  a  tick 
reported  by  Kahii  fl754  >  from  Pennsylvania  and  New  Jersey.  andde.*cribed  as  ^^Jrarujt 
orntis  phniu^^  maenio  darmlt  ^i/^ja.'*  This  de^ription  rlearly  covers  the  most  ebar- 
acterlstic  feature  of  the  L<»ue  Star  tick;  at  the  same  time  w©  artt  not  inclined  to  deny 
that  KahnV  description  might  al^o  be  interpreted  a.«i  referring,  in  part  at  lt?a>'t,  U) 
Dmiutreutof  eledtm.  r>e  (ieer  ( 177K)  both  dei^eribed  and  figure*!  what  he  sjuppost^d  to 
1x1  Liumeus's  AcanJt^ (imrricanifit,  although  he  t'hange<l  the  name  to  Acanin  n'ujua.  Be 
i leer's  figurej*  show  In^yond  a  cjueHtiou  that  the  HptM/ies  he  had  before  liim  wa^  not  a 
DermacefikiT,  but  tliat  It  pos^peseetl  the  long  jmlju  <.»f  the  subfamily  Ixodin.'e,  and  al.nt 
that  it  pjj6S*s^8ed  the  pri>mineut  hipot  ou  the  posterior  angle  t»f  tlie  female  t^^utum  f»een 
in  .iiith!iiomnm  ftmt^rir^inum.  There  appear.**,  therefore,  little  or  no  ground  for  doubt 
regarding  the  identity  of  De  Geer's  Acaruii  nhjua  with  Amhhjomma  amfftietitmin,  Atid 
even  if  we  a*lmit  that  LinnK-ue^s  description  may  be  interpreted  as  covering  1«>tb 
Jkrmaccntor  ckctu^  and  Amhhfomma  amt'riennitm,  it  i^  neeei^iry  to  accept  I>e  Geer 
(177R)  as  the  first  reviser  who  ehftaldi^hed  the  8i>eciet*  to  uhieb  Ararnm  <w}erkrint(j) 
ehonhl  l>e  applied.  On  the  rule  of  the  first  reviser,  therefore,  Acarus  amrricamutt 
Litmien*?  ( 1758)  t^houid  l>e  place*!  in  the  .Mynotiymy  of  AmUi^ommtt  amenfatttnn  inateaii 
of  ill  the  .synonymy  of  fhrttmrrtiij/r  drcln^,  Tlie  stpecific  name  amerUfintte  waa  suljee- 
quently  transferred  from  Ai^irus  to  the  genera  lihifnrhoprlon,  Aiynfi,  and  Drmiarmtor^ 
the  various*  antbors  in  quer^tion  believing  that  they  were  dt*aliug  with  Kalm*si  ongj- 
nal  form,  and  overlooking  the  imjMjrtant  iUui?tration  publis^heti  by  De  Geer.     It  ia 

Idem.  lftt*2e^  p.  237,— Fk.\ncis,  1894»  p.  47l.— Mayo,  1^97,  \*\y.  126,  127.— 

Nn.ES,  1898,  pp.  36,27,  m,  pi,  I,  figs,  1-4,— It>em,  IS98,  pp;  4^J-D<X 
1890:  *'Amblf}tfmma  unijmnrln''    (Parkani)   of  Oborn,  18<»t>,  p.  2t>l.— Mayo,  lft97, 

PtK  120,  127.— MoR*iAN,  1899,  pp.  128,  129,  130-133,  134,  141,  pis.  tn-iv. 
1B96;  "Ivodeiiamenkanwi''  of  BcH^EumHtm^  !8fl(J,  p.  340. 
189<j:  ^* A}nhItfQitwia  amerlkanHm^*  of  HcHNHioRMf  hl,  18!^»,  p.  340. 
1841^:  AmUtfumvvx  nnipnndaium    (Packard)   of   NkI'masx,    1899,  p.  211,  as  ayn.  of 

A mhli/ftmma  amtriciinum, 
1898:  **Ambli/u7nnia  unipuurta  Pjuk/*  of  Dalkymple,  Morgan  ^  Donaoic,  1838,  p. 

341  (miifprint  for  Amhli^omma  itnipttudahtm), 
1809:  *^AmM^omu  unipundo  Pack."  of  Lewis,  1S99,  p,  3  (misprint  fur  Amhlifomn 

unipundutum). 
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very  evident,  however,  that  the  name  americanus  has  been  used  to  cover  a  number 
of  perfectly  distinct  species.  In  establishing  the  synonymy  it  is  impossible  in  all  cases 
to  recognize  with  certainty  the  species  which  a  given  author  has  had  under  considera- 
tion, and  in  this  event  one  is  cQiiH)elled  to  base  his  action  largely  upon  the  technical 
name  adopted  by  the  author  in  question. 

Genus  Hyalomma*  Koch,  1844. 

Generic  diagnosis. — Eyes  present,  occasionally  hemispherical,  brilliant,  in  a  sub- 
marginal  orbit  of  the  scutum ;  or  flat,  scarcely  salient.  Capitulum  long,  palpi  val  vate. 
Anal  groove  semicircular,  oi)ening  forward,  uniting  the  sexual  grooves,  and  followc<l 
by  a  median  ano-marginal  groove.  Body  elongate  oval.  Color  more  or  less  deep 
brown. 

Male. — With  two  pairs  of  ventral  shields:  two  adanal,  triangular,  large;  two  lateral 
of  these,  smaller,  straight;  further,  frequently  two  accessory  shields  posterior  of  the 
adanal.  Stigmata  comma-shaped,  tail  long.  Scutum  festooned  on  posterior  margin. 
Tarsi  calcarate. 

Female. — Stigmata  triangular;  posterior  margin  festooned  before  replete  stage. 

Type  species. — Hyalomma  vrgyptium  (Liunajus). 


none  of   which 


Neumann  recognizes  three  species  of   this  genus, 
appear  to  have  been  collected  in  North  America. 

Key  to  the  Species  of  toe  Genus  Hyalomma. 

1.  Eye^  salient;  coxx  I  incised 2 

Eyes  flat;  coxx  I  not  incised;  scutum  with  numerous  equal  panctalions;  medion 
border  of  adanal  shield  longer  than  posterior  border;  only  the  male 
known //.  crassiitarifu*. 

2.  Scutum  with  numerous  unequal  pundationx;  median  border  of  adanal  shield 

longer  than  posterior  bord^^r //.  ^gyptium. 

Scutum  with  feii\  equal  punctations;   median  border  of  adanal  shield  shorter 

than  posterior  border If,  nffine. 


BIBLIOGBAPHT. 

AciASRIZ,  JjOVIH. 

1846. — Nomenclatoris  zoologici  Index  Universalis,  continens  nomina  systematici 
classiuin,  ordinum,  faniiliaruni  et  generum  animalium  omnium,  tam 
viventium  quam  fossiliuni  8e(!undum  ordinem  alphabeticiini  iinicura 
disposita  adjectis  homonymiiH  plantarum,  nco  non  variis  adnotationibus 
et  emendationibuH,  i)p.  viii  +  *^^^i  *1°,  Soloduri. 


'Synonymy  and  Bibliography. 

1844:  Ifyalomma  Kocn,  184-1,  i)p.  220-223.— Idem,  1847,  pp.  13-15.— Ft^RsTEXBERG, 
1861,  p.  208.— Murray,  1877,  pp.  187,  196-198.— Gankstrini  <fe  FAXZAGoi 
1877,  pp.  178,  186-188.— Canestrini,  1890,  pp.  476,  479,  482,  484,  486,  487^ 
488,  489,  490,  491,  492,  506.— Idem,  1892,  p.  581.— Marx,  1892,  pp.  233,  235.— 
Railliet,  1893,  pp.  710-712. — TRouEasART,  1892,  p.  47. — Neumann,  1897,  p. 
325.— Idem,  1899,  pp.  107,  108,  168,  283-294.— Ward,  1900a,  pp.  204,  205.-^ 
Idem,  1900b,  pp.  436,  437.— Moikjan,  1899,  p.  138.— Salmon  &  Stilrs,  1901, 
l)p.  477,  478. 

1863:  Ixodes  (Hyalomma)  Koch  in  Ger«taecker,  1863,  p.  344. 
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1H32. — Lottrea  pour  servir  tie.  mat*'^rmux  A  riiistoire  des  Inflectes.  Premiere 
Lettre,  roittenanl  des  Recherehe«  siir  qiielqwes  Araij?n^e9  parasites  ilea 
genrea  Pteropte,  Curb,  Argaa,  et  Ixcwje,  ailre^nf'e  il  M,  I4on  Duioiir 
<Ann.  iL  ad.  iiat.,  Piiria,  XXV,  pp.  401-425,  pis.  ix,  figs,  8-XO;  xiv, 
J3g&.  1-4. 
AuRiviLLius,  Carl  \V.  B. 

1880.— En  fiiating  Bis(uvi  endopanisit  [Jjodes)  <Ent,  TidHkrift,  Stockholm,  VII 
(2),  pp.  10.5-1  U,  fig^.  3.     [R^^siim^  (3),  pp.  139-142.] 
Banks,  Xathan, 

1894. — 5?*tjme  nevr  Aoieriran  acariua  <Trana.  Am,  En  torn.  Sue,  Philadelphia, 
XXI,  June,  pp.  209^222. 
Batelli,  Andkea, 

1891. — Xote  anatomo-fisiologiche  BugU  Ixodini  <Monit     ZouL  itaL^  VwenzK},  II 
(4),  30  Aprile,  pp,  78-84;  (5),  31  Maggio,  pp.  98-104,  fig.  1, 
Beardslee,  H.  C- 

1884.— Cattle  tick  on  human  liody  <BalL  No.  4,  Div.  Ent,  U.  t*,  Dcpt.  Agrk%, 
Washjnirton,  pp.  84,85. 
Berlbse,  a. 

(1882-1891), — Aca.ri,  MyHoixnlaet  BcorpioneJ?  hutnisqne  in  Italia  repcrta,  580  plp. 
1S85, — Acaronim  tiyj^tc^niatis  gp£H:imeti  <Bq1L  della  !Sw!.  Ent.  Italiana,  XV'Il,pp. 
121^144.  ' 
Bertkau,  Pn,  [Bonn]. 

1880. — Ver^teif htiit^f*  der  von  Prof.  Etl.  van  Bt'n(Klen  auf  seiner  iiu  Anftra^^  der 
Ixdgisehen  Hegierung  unteraommenen  wissenscbaftlirhen  Reise  nocdj 
Brai^ilien  und  l^a  Plata  i.  J,  1872-1875,  ge^mmtdtfn  Arachnid  en 
^Mt^moii-eB  conronm's  et  M^ra.  des  savants  (Strangi^res  pub.  par 
TAead^tnie  Ho  vale  de»  seienoes,  des  lettres  et  deg  Ijeaux-artjs  de 
Belgique,  Bnixellea,  XLllI,  pp*  120,  pla,  i,  ii. 
BinD,  Wm.  N.  D. 

1899.— Texas  fever  tick  ( BoophUua  bmfh)  <Tenn.  Farmer.  Nashville,  XIX  (IG), 
July  29,  pp.  1,  5,  tigi»,  1-0, 
BiauLA,  A. 

(?).— Travail X  de  la  Sop.  d.  Natnr.  de  St.  F^^i^bourgf  Sect.  Zool.  et  PhyaioL, 

XXIV  (2),  p.  137. 
1895. — Ixodida?  novi  vel  panini   cn^iiiti  Mn^ei   Zoologici    AcudeniipL'  Ca'Parea; 
Scientiannn  Petropolkanfe.     1  <Bii]l.  de  TAcath  Imp.  dee  8e.  de  St. 
P^tershourg,  ser,  5,  II  (4),  April,  pp.  353-3tM,  pit*,  i-ii. 
Blanxii  \RD,  Raphael. 

18m— Traite  de  la  Zoologie  mediealw,  II,  pp.  883,  flge,  388-883. 
1891. — Penetration  de  Vlxoikit  richnit  stone  la  pean  de  rhomnie  <Compt.  Rend,  de 
Sue,  biol,  Ptin8,  «5r.  9,  111  (28),  Octobre  23,  pp.  0H9-691. 
Bhaux,  Max, 

1883, — Die  thierischen  Parasiten  dea  Menscfjeti  nebs?t  einer  Anleitung  znr  prak- 
tiechen   Bei»i"hMtigung   nn't  der  Hebninthologie  fur  Sludierimde  und 
Aerzte,  pp.  i-viii4'l-233,  figs.  72. 
1895. — Die  thieriijehen  Parasiten  dea  Mensehen:  i;in  Handbmdi  fiir  Stndierende 
und  Aerzte,  Vriiizburg,  ed.  2,  pp.  283,  figs.  147. 

BUBMEISTKR,  HeRMAXN. 

1837.— Handbuch  der  Naturgesehichte,  pp.  858,  12^,  Berlin. 
Busk,  Geo, 

(1844).— ObseiTtttionfi  on  the  young  of  a  species  of  Ixoiles  <Traiia  microac.  Soe. 
[London?],  I,  pp.  88-91,  pb.  2. 
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Canestrini,  Giovanni,  &  F.  Fanzago. 

1877. — Intomo  a^^li  acari  Italiani  <Atti  del  reale  Instituto  Veneto  di  aciense, 
lettere  ed  arti,  ser.  6,  IV  (1877-78)  (1  [for  Nov.,  1877]),  pp.  69-208, 
Tav.  ii-vii. 
Canestbini,  Giovanni. 

1890. — Prospetto  dell'    Acarofauna  italiana;    Famiglie:   Tetranychini,   Ixodiiii, 

Argasini,  IV,  pp.  427-540,  Tav.  xxxvii-xliii,  8°,  Padova. 
1892. -^Prospetto  deir   Acarofauna  italiana;    Intomo   alia  metamorfoei    degli 
Ixodini  (Nota) .    Abbozzo  del  sistema  acarologico;  Famiglia  dei  Phy- 
toptini  (Phytoptidse),  V,  pp.  543-722,  Tav.  xliv-lix,  8**,  Padova. 
1897. — Nuovi  Acaroidei  della  N.  Guinea  <  Termes.  Fuzetek,  Budapest,  XX,  pp. 
461-474. 
Chabrier,  F. 

1807. — Bemerkung  iiber  die    Fortpflanzungsweise    der  Gattong  Ixodet  Fabr. 
<  Magazin  fur  Insektenkunde,  VI,  pp.  366-370. 
Charleton,  G. 

1668. — Onomasticon  zoicon  plerorumque  animaliuni  differentiae  et  nomina  pro- 
pria pluriboB  linguis  ezponens.     Cui  accedunt  mantiflga  anatoinica; 
et  qiiajdam  de  variis  fossilium  generibus.     Pp.  309,  with  figs.     London. 
Claus,  Carl. 

1880. — Gnindzuge  der  Zoologie,  I,  pp.  821,  8°,  Marburg. 

OOBBOLD,  T.  SpENCEB. 

1879. — Parasites;  a  treatise  on  the  Entozoa  of  man  and  animals,  including  some 
account  of  the  Kctozoa.     Pp.  xi  +  508,  figs.  85,  8°,  London. 
C!oNiL,  P.  AUOCSTE. 

1877. — Description  d*une  nouvelle  espece  d'lxoiie,  Ixodes  testudinis  <  Actas  de 
la  Academia  Nacional  de  Ciencias  Exactas,  Buenos  Aires,    III    (1), 
pp.  25-37,  pis.  i-iii.     [Published  later  than  June  1,  1877.] 
CoxNAWAY,  John  W. 

1897. — Texas  fever,  or  acclimation  fever  <  Bull.  No.  37,  Mo.  Agric.  Exp.  Sta., 
Jan.,  pp.  81-139,  figs.  11. 
Cook,  A.  J. 

1888. — Ticks  <  Kept,  of  the  Secretary,  Michigan  State  Bd.  Agric,  Tensing,  pp. 

403-107. 
1889.— Ticks  on  Western  ponies  <  The  Rural  New  Yorker,  April   6,   XLA^II 
(2045),  pp.  229,  230,  figs.  81-83. 
Curtice,  Cooper. 

1891a. — The  biology  of  the  cattle  tick  <  Journ.  Comp.  Med.  and  Vet.  An'h.,  XII 

(7),  July,' pp.  313-319. 
1891b.— Idem  <  The  Veterinarian,  I^ndon,  LXIV  (766),  Oct.,  pp.  680-686. 
1892a.— About  cAttle  ticks  <  Joum.   Comp.   Me<l.  and  Vet.    Arch.,  XIII   (1), 

Jan.,  pp.  1-7. 
18f^2b. — Parasites,  l)eingalist  of  those  infesting  the  domesticated  aninials  ami  man 
in  the  Unite<l  States  <  Joum.  Comp.  Med.  and  Vet.  Arch.,  XIII  (4), 
April,  pp.  223-236. 
1892c.— C-attle  tick  (Boophilun  bovin  Riley  sp.)     Biology  <  Bull.  No.  24,  Texas 

Agric.  Exp.  Sta.,  Di«.,  pp.  237-252,  pis.  i,  ii. 
18*.H3. — On  the  extermination  of  the  cattle  tick  and  the  diseast^  spread  by  it 

<  Joum.  Comp.  Med.  and  Vet  Arch.,  XVII  (9),  Sept.,  pp.  649-655. 
lS97a. — The  cattle  tick  plague,  and  what  may  be  done  to  prevent  it  <  Southern 

Planter,  58th  year  (1),  Jan.,  pj).  24-27. 
18971). — Texas  fever  <  Southern  Planter,  March,  pp.  116,  117. 
Dalrymi'le,  W.  11.,  H.  A.  Mokcjan,  and  \V.  R.  Dodson. 

1898.— Cattle  tick  and  Texas  fever  <  Bull.  No.  51,  La.  Exp.  Sta,,  ser.  2,  pp. 
230-282,  2  figs.,  pis.  i-vi. 
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I)rswii>DiE,  K.  R. 

1SU2. — Pftnisitism  of  doioestitmtoi  animali*  <  Bull  No.  20,  Ark.  Agrk'.*  Exp.  Sta., 

Nuv»,  pp.  31, 
1898, — ilethods  of  eombiiting  conimunicablt»  diseafn^a  of  farm  auioiala  <  Bull. 
No.  51,  Ark.  Agric.  Exp.  Sta,,  Mtty,  pp.  35-46. 
Dolly,  C\ 

1894. — SynoDymatie  table  of  the  aninml  jiaraaites  of  maii  and  of  tJje  anhnalH 
foiunionly  ai^^K-iate^i  with  >iiiii  <  An  illiistniled  dictionary  of  lurdi- 
t'ine,  biology,  and  allied  si'iencea^  etc.,  by  George  M.  Goiiltl.     Phila- 
delphia, pp.  978-1021,  figs. 
BuGis,  A. 

1834a.  ^Ret- here  he:?  siir  r<prdre  de.-*  Aciiriens  en  gt^neml  t?t  la  fmnillo  des  Troni- 
bidi^s  en  partienlier;  Premiere  nn'muire  <  Ann,  di'  sci.  nat..  Parin,  nt'-r, 
2,  J,  Zool.,  pp.  5-46,  pi.  I. 
1834b, — Deuxicme  memoii-e  snr  I'onlre  des  Acariens  <  Ann.  de  sei.  nat.,  Paris, 

sfir.  2,  I,  ZooL,  pp.  144-174,  pl».  x,  XL 
18.34c, — Reeherches  eur  Tordre  det?  Acariensr;  TrolsiC^nie  n^^rnoire  <  Ann,  de  sseL 

rnit,,  PariM,  ^r,  2,  II,  Zool.,  pp,  18-6.*^  pU.  vii,  vrn. 
1884,^ — Turieata  y  garrapata  de  Guanajnato  <  J^  Natural eza,  PeritwlicHieienirtieo 
de  la  Sociedad  Mexicana  de  Historia  natural,  VI  (1882-1884),  Mt^xino, 
pp.  lt»5-198,  Lam.  4a. 
Dut;t8,  ALPH£n. 

1888.— DescTiption  d*un    nouvel    Ixcxllde   <  Boll.    8rM\    Zool    France,    XTtf, 
s^noe  22  Mai,  pp.  129-1:?:^,  figrs.  1-3. 
DrMKRiL,  C.  D. 

1822.— Ixode,  Laxity,  Latreille  <  Diet,  d,  8*n.  Nat.,  XXI  V\  pp.  m,  56. 
1829.— Tiqne  (CroioHiw)  [Article]  <  Dic^t.  d.  Ed.  Nat,,  LIV,  pp,  401,  402. 
DirxGLisoN,  R. 

1900.— A  r>j(*tlonary  of  Medical  Sdence,  ed.  22,  pj).  xt  -f  1181,  nppendix,  pp. 
llH.Vi:i76,'  8^  Phiiadelphia. 

EfISIO,  MARCI.iLIS, 

18t>2. — Sa^iod*  nn  rataltjgo  njvtrxheo  del  prinelpali  e  pill  coniinii  animali  invir- 
tehniti  della  Sardegna  <  Ballettino  di'lla  SorietA  Hrmmna  per  ,iVi  sfndi 
Zoologiea,  1  (5),  pp.  246-282. 
EiiCf>LA>rr,  Giovanni  Battista. 

(1859). — Naovi  element!  teorico-pratici  di  medicina  VTteriuaria;   l>ri  purasiJitie 
del  morbi  parasjritarii  de^^li  animali  domestiti,  pp.  55U,  Bidogrna. 

FaBRICIUH,  Joa.^.N-XES  CHKlHTJANie. 

1794. — ^EntomoUii^irt  tty^tetnatica,  emendata  et  aucta,  ?e<"nnduni  clasises*  ordinea, 

f^enera,  »pet*iea  adjectis  f^ynonimis,  IneiSj  ohservationibus,  de^oriptiuni- 

bns,  IV.  pp.  472  ;  index,  pp.  5,  Hafniie. 
1805.  Bystenia  antHatoriim  seenndmn  ortlines,  genera,  ft»edea  adjeetis  »ynony- 

mis^  kH?i8,  ohservationibus,  descriptionibtis,  pp.  xiv  -f  15^372  4-  3^  12**, 

Brnnavigie. 
Fanzacso.     [See  CAKEsTRiiffi.] 
Fitch,  Asa, 

1872. — Fourteenth  report  on  the  uoximis,  benefleial,  and  other  insect§  of  the 

State  of   New  York  <  Annual  Rept.  (1870),  1872,  N.  Y.  State  Agric, 

Soc,  pp.  355-381. 
Francis,  M. 

1894.— Veterinary  Sdence  <  Bull.  No,  30,  Texas  AiBrric  Exp,  Sta.,  Mareb,  pp. 

43*>-4.'j8,  pit*,  i-ui. 
1805.— Tiek«  and  Re^l water  <  Jonrnal  of  the  Bureau  of  Agriculture,  Adelaide, 

VIU  (10),  May,  pp,  21t>>213,  ii^,  7. 
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Fkai-enfeld  [Gbobge]. 

1853. — EschcUocephalus  graydipes  <  Verliandlangen  ties  k.  k.  zool.-bot»  Vereins  in 
Wien,  III,  pp.  55-58. 
Freer. 

1898.— Thetick  plague  <  Agric.  Joum.,  Cape  Town,  XIII  (5),  Sept.  1,  pp.  256-26a 
Friscii,  Jon.  Leonu.\rd. 

1724. — Bescbreibong  von  allerley  Insecten  in  Deutscbland,  nebet  nutzlichen 
Anmerkungen  und  nothi^n  Abbildangen  von  diesem  kriechenden  und 
fliegenden  inlandiscben  Gewurme,  zur  Bestutigong  and  Fortsetzong  der 
grundlicben  Entdeckung,  so  einige  von  der  Natur  dieser  Creatnren 
heraiu^iregeben.  und  zur  Erguntzung  und  Verbeseerang  der  andem. 
Theil  Vv  pp.  55,  27  tab. 
FrLLER,  Claude. 

1896.— The  bovine  tick  fever  <  Agric.  Gaz.  of  N.  S.  Wales,  Sydney,  VII  (pt.  11 ), 

Nov.,  pp.  760-787,  pis.  i-v,  figs.  3  in  text. 
1899. — Notes  on  the  Queensland  cattle  tick,  and  its  relationship  to  the  Texas 
fever  tick  and  the  blue  tick  of  Cape  Colony  (South  Africa)  «<  Queens- 
land Agric.  Joum.,  Brisbane,  IV  (pt.  5),  May,  pp.  389-394,  figs. 

F^BSTENBERG,  M.   H. 

1861. — Die  Knitzmilben  der  Menschen  und  Thiere,  pp.  i-v  -f-  1-2-10,  Taf.  i-xv, 
4°,  Leipzig. 
Gamgee,  John. 

1869. — ^The  splenic  or  periodic  fever  of  cattle  <  Reports  on  the  diseases  of  cattle 
in  the  United  States,  made  to  the  Commissioner  of  Agriculture.  Wash- 
ington, pp.  89-161,  fig.  18. 

1871. — Our  domestic  animals  in  health  and  disease,  II,  division  3,  pp.  xvi  4-  613, 
figs.  149-237  [238]. 
De  Geer,  Charlie. 

1778. — Mcmoirt*s  j^mr  sorvir  a  Thistoire  des  insecte??,  VII,  pp.  iii-xii  -j-  950,  pla. 

I-XLIX. 

Gerstaecker,  .\.     (Berlin.) 

1860. — Arg'if  rtfiexn.^  Latr.,  ein  neuer  Parasit  des  Menschen  <  Arch.   f.    path. 
Anat.  [etc.],  Berlin,  XIX  (5-6),  pp.  457-470,  Taf.  xv,  figs.  1-6. 
Gerstaecker,  C.  E.  AiK>LPn. 

1863. — Arthro^xjdeu  <  Haudbuch  der  Zoolojiie,  Peters,   Carus  A   Gerstaecker, 
Leipzig,  II,  pp.  1-421,  8°. 
Gerv.vis,  Pail. 

1S44. — Acercr*  Phryneides,  Si>irpionides,  S<.>lpugides,  Phalangides  et  Acarides; 
DicC^res  Epizoiques,  AphaniptOres  et  Thysauoures,  in  Tome  III  of 
Walckenaer's  Histoire  naturelle  des  Insectes?;  Apteres,  pp.  i-\-iii, 
1-476,  I*aris. 
1S47. — Tume  IV  of  Walckenaer's  Hi<t>ire  naturelle  des  Insei'tes;  -\pteres,  pp. 
i-xvi,  1-623,  Paris. 
Gervais,  Paiu  and  p.  J.  van  Bexeoen*. 

1n59. — Z«.v_>l«vrie  nie<licale:  ex|K»sc  nieth<>«li«|Uo  du  regne  animal,  2  vols.,  8®,  Paris. 
Gri'be,  Aix>lph  Em  ARiK 

1S5V*. — Verzeichniss  der  Araehnuideu  Liv-,  Kur-,  und  Elistlands  <  An'h.  fur  die 
Naturkundo  Liv-.  r.hst-.  und  Kurlaiids,  Dorpat,  ser.  2,  I,  pp.  417—|;56, 
\vs^.  l-s. 

UaLLER,  <.i. 

iNyj. — Die  MiU>en  als  Para-ilon  der  \VirbeUi»c<»n,  insbes^mdeiv  d.  Arthropoden, 
pp.  90.  figs.  17,  8=,  Halle,  S<*h\vetschke. 

IS-vj. — Bi*itra>r  zur  Kenntniss  der  MilV»enfauna  Wurttembergs  <  Jahresber.  des 
Vereins  fur  vaterlrin<li:iche  Xaturkunde  in  Wurttembeig,  38  Jhg.,  Stutt- 
gart, pp.  293-325,  Taf.  v. 
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Haj*t,  J.  H, 

1899, — The  tirk  of  the  ilomestic  fowl  and  fowl  fever  <  Biilletin  of  MisoellanefWs 
Inforrjiatjnn,  Trinida*!,  Ill  (m,  pt.  11,  Apr,  p.  im, 

H  A8MA  LL^  A  LDERT.       [SeC  al  SU  *St  I LES  ^   II A8H  \  LL.  ] 

1900, — ^Note  on  the  chicken  tick  (Argnv  amrrknuuM)  <  Sixioentb  Ann.  Repi,» 
Bureau  of  Animal  luiJustryj  IL  S,  Dept  Agric.,  Wa*»hiDgton,  pp.  496-5H0, 
fij^g.  ia-22,  pL  XVI. 
Hermann,  J.  F, 

(1804).— Memoire  apterologrque,  Au.  Xll\  p.  09,  Strastourg. 
Hkyden,  C.  von. 

182H. — Versueh  einer  systematischen  Eintheilung  der  Acariden  <  lais  voii  i)ken, 
Jeiia,  I,  IMU\  pp.  608-613. 
H oE  UR,  Feiii>i  n  a  s  d  . 

1893. — Further  concern iuiu'  the  new  chicken  plague  in  Texas  <  Iriscet  Life,  V 
(5),  Jan.,  p.  348. 
Holland,  W.  J. 

1808. — Concerning   ticks  <  Can.  Entoni.,   London,    Out.,    XXX    (41 ),   April, 
pp.  m,  97. 
H  o  w  A  R  r  *,  L.  0 .     [See  also  R j  ley  <k  H  o w  a r r*.  ] 

1H95.— Note  on  the  chicken  tick  <  Insect  Life,  VII  (5),  July,  pp.  417,418. 
Hunt,  J.  SmNEY. 

1898. — Di^easee  in  animals  (lit'k  fever).     Progress  report  on  the  reproductive 
forms  of  the  uiicroorpanij^m  of  tick  fever,  with  jionie  observations  ou  the 
relation.ships  and  nomenclature  of  that  disea^^e,  Dee.  Ki,  1897  <    The 
Queensland  Agric*  Joum.t  Brisbane,  II  (pt.  3).  ^Lir.  L  pp.  211 --29. 
iLLUrER,  Kakl. 

1807.— Anmerkunj?  stu  Chabrier^s  Bemerkun^  illjer  die  Fortpflauzungtiweise  der 
Gattunj?  Ixodes  Fabr,  <  Magaxiu  fur  luF?ekteiikunde,  VI ^  pp.  ^8-370, 

JaKSON,  J.  L.,  AND    IL  ToKI«HIGE. 

\%92,—Fd(tria  \mmUh\\tX(\  andere  bei  IInu<leu  in  Japan  vorkomiuende  Paraj*!- 
ten  <  Mittlh  d.  deiit+ich.  Ge^.  f,  Natur-  u.  Vulkerkaude  Qstasien«  in 
Tokio,  V  (48  K  May,  pp.  349-3(J0,  Taf,  xi-xii. 

J  O  HAN  N  ESSEN ,  A X EL . 

1885.— A  kut  i>olyuri  hos  et  bam  efter  stik  af  Ixodtn  rlcinun  <  Norsk  IMag.  f.  Lte- 
gevidensk.,  Krigtiania,  3.  ra?kke,  XV  (7),  15  Juli,  pp.  401—114, 
JonNSON,  Lawrence  C, 

1884.— [Cattle  tick,  hmh-R  hovhi]  <  Bull.  No.  4,  Div.  of  Entomology,  l\  S.  IVpt. 
Agric.,  Washinj^on,  p.  78. 
JOiiiDENs,  D.  Jon  ANN  Heinricjt. 

1801.— Kntomologie    uml    Hebuirithologie    dess    mcuschliehen    Korpers,    inlvt 
Beschrcibunj^  und  Abbilduupj  der  Bewohner  und   Feinde  desselben 
unter  den  lusekten  nud  Wunnern,  I,  f>p.  xxviii  -319,  Tuf>  i-x v. 
Kalm,  Peter. 

1754.— Naehricht  vou  einer  Art  lui^octen   in  NurdHuierika  Waldlaua  genannt 
{Acnnui  nigua  DeG. )  <  Ahhandlgn.  d.  St^bwed,  Akad.  fur  1754,  pp. 
20-31. 
KARscn,  F. 

1878. — Ueljer  einij^t^  von  Herrn  J.  M.  Hililebraiidt  im  Zanzibargebiete  ertn'utete 
Aracbuiden  <  Zeiti*chrift   fur  die  Gesamniten   Naturwif^seui^chaften, 
Berlin,  ser.  3,  HI  (LI  ganzen  Reihe),  pp.  311-322,  Taf.  vur. 
Kocn»  C.  L. 

(18:i5). — Deutt^chlaudH  Cru.staceen,  Myriai>aden  und  Arachniden,  pp.  37,  39. 
1844.— 8y8lematii?che  Uberaicht  iiber  die  Ordnnug  der  Zeekeu  <  Arch,  f,  Naturg., 

Berlin,  X  (1),  pp.  217-239. 
1847.— ^bersicht  des  Arachniden eystemsj  Niirnberg  (4),  pp.  136,  Taf.  i-xxx. 
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KOLENATI,  F.  A. 

1857.— Die  Parasiten  der  Chiroptera,  pp,  51,  iv  TaL,  8**,  Dresden. 

1858. — Synopsig  prodroma   der  auf  Chiropteren  als  EpisBoen  .-^orkommenden 

Lausmilben,  Carida  Kolenati  <  Wien.  entomoL  Monataschr.,  Wien,  II, 

pp.  4-7. 
Krambr,  p. 

1877. — Grundzuge  zur  Systematik  der  Mil  ben  <  Arch,   fur  Nataiig.,  Berlin, 

XLIII  (2),  pp.  215-247. 
1878. — Beitnige  zur  Natargeechichte  der  Milben  <  Zeitachrift  fur  die  gesamm- 

ten  Naturwissenschaften,  Berlin,  ser.  3,  III  (U  ganxen  Reihe),  pp. 

51^-561. 

KtJCIIENMEISTER,  F. 

1855. — Die  in  und  an  dem  Korper  des  lebenden  Menschen  vorkomznenden  PknL 
siten,  I  Abt.,  Die  thierische  Parasiten,  pp.  486,  TaJL   i-ix;  II  Abt; 
Die  Ptianzlichen  Parasiten,  pp.  148,  Taf.  i-v,  Leipzig. 
Latkeille,  Pierre  Andre. 

1796. — Precis  des  caract^res  g^n^riques  dee  insectee,  diapofl^  dans  un  onire 
naturel,  pp.  xii-f  201,  12°,  Brive. 

1804. — Histoire  naturelle,  g6n6nle  et  particuliere,  dee  cnutaces  et  dee  insectae. 
An.  XII,  VIII,  pp.  411,  8°,  Paris. 

1806. — Genera  crustaceorum  et  insectorum,  I,  pp.  x\'iii-f-302,  Tab.  i-xvi. 

1829. — Cruftac^  arachnides  et  partie  des  insectes  <  Cuvier's  Le  T^gne  anim&i, 
Paris,  IV,  pp.  584,  4«>. 

1835. — Ueber  Caris  vesperiilionis  <  Isis  von  Oken,  Jena  (6),  pi^  611, 512. 
Leach,  William  Elford. 

1815. — A  tabular  view  of  the  external  characters  of  four  classes  of  animals,  which 
Linn^  arranged  under  Insecta;  with  the  distribution  of  the  genera  com- 
posing three  of  these  classes  into  orders,  etc.,  and  descriptions  of  sevvrsl 
new  genera  and  Hixx^ies  <  Transactions  of  the  Linna^an  Society,  Loo- 
don,  XI,  pp.  306-400. 
1-.EWIS,  R.,T. 

1892. — Note  on  the  process  of  ovii>osition  as  observed  in  a  species  of  cattle  tick 
<  Journ.  of  the  Royal  ^licroscopical  Society,  Loudon,  pt-  2,  Aug.,  ppw 
449-454,  pi.  VII,  figs.  1-8. 

1900. — A  contribution  to  the  life  history  of  Ixodes  reduiHus  L.<;  Joum.  of  the 
Queckett  Mier.  Club,  London,  VII  (47),  pp.  38.1-386,  pi.  xxi,  tigs.  1-5. 
Lewis,  L.  L. 

1897.— Texas  fever  <  Bull.  No.  27,  Okla.  Agric.  Exp.  Sta.,  June,  pp.  8-15. 

1899.— Texas  fever  <  Bull.  No.  39,  Okla.  Agric.  Exp.  Sta.,  May,  p.  28. 

LKiNIKKKS,  J. 

1900. — I^  "Tristeza"  ou  Malaria  lx)vine  dans  le  Republique  Argentine,  pp.  171 

XVI  pis.,  8°,  Buenos  Aires. 
LlNN.KlS,  Caholi's. 

174t>. — Fauna    Suecica    sistens    Animalia    Sueciic    Regni:    quadrupeilia,    avf*. 

amphibia,    pisces,   insecta,.  vermes,  distributa  per  claseee  et  ordints. 

genera  et  species,  etc.,  pp.  411,  Tab.  i-ii,  12°,  Lugduni  Batavonini. 
1758. — Systeina  Naturae.  Kegnuni  Animale,  ed.  10,  i)p.  824,  Ilolmiae. 
1760. — 8ysteina  Nat.,  etc.,  I,  Hal.  Magdeb.  Praef.  J,  J.  Langius. 
1761. — Fauna  Suecica  Sistens  Animalia  Sueciae  Regni:  mainmaiia,  ave*^,  amphibiiu 

pisces,  insecta,   venues,  distributa  jH^r  classes  et  ordines,  genera,  t-t 

species,  etc.,  ed.  2,  ]>p.  578,  Tab.  i-ii,  12°,  Stockholmiae. 
L[intner],  J.  A. 

1874.— The  tattle  tick  <  Cultivator  and  Country  Gentleman,  Albany,  XXXIX. 

Oct.  1,  p.  631. 
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LorN^BtTRY,  Ciiarleh4\ 

1895,— Fowl  titk>^  (letter  frnru  T.  W.  Parker  answered  by  C.  P.  L.)  <  Agric. 

Jonrn.,  Cape  Town,  VIII  (25),  pp.  6.57,  (»8. 
1»>9.— Pig  lice,  aluis  TmiipftU8  ■  ;  Aj^ric.  Juuni.,  Cai»e  Ttjwn,  XIV  (4),  Ft-)).  16, 

j>.  240, 
1900.^ — The  bhu-  tick  {Rhipict'phahis  tkcoloratm  Kocli)  <  Report  of  the  Govem- 
meiit  EntoDiologiBt  for  the  year  189t),  Cape  of  Good  Hope^  pp,  29-32, 
pl.  HI,  %.  1. 
L0CA8. 

lS&S,^Ij-*Kii'8  j^iHiii^trum  Mi'^gnin]  <  Bullethi  EntomologiqDe  [8oc.  Entomolo- 
gique  de  Franr^]^  Paris,  4*'  t^^r.,  Vl^  p.  Ivii- 

1886.— Lpimis'  Synopwa  tier  Thierkunde,  Axiil.  3,  II,  pp.  xvi  4-1231,  fip».  1160, 
Hannover, 

iHm.—lneecis  injiinmiH   in   189S<rB«n.  No.  48,  Minn,  Agric,  E3qp,  8ta.,  Ent., 
Dec*,  pp.  31-270,  fig«.  189. 
LitHK,   M. 

llfiKi. — Ergebnisee  der  neurn  Sjjorozoenforfichiiiig.     Zogammenfaseende  Dan'tel- 
Iiirijy;  mit  K'i^tindt'rc'r  rieruck^ichtiirung  der  Midariiipara^it<*n  uud  ihrer 
niicbsten   Verwandten  <    Centrhl.  liakter.,  AV»t,   1,  XXVIl    (12-13), 
.^larch  31,  pp,  43tMiU>,  figs.  1-9, 
Makx,  GsaROE. 

1892, — Note  on  the  classification  of  the  Ixodidie  <  IVo^-,  Entora*  8or.,  Wash- 
ington, a  (2),  June  30,  j>i).  232-230. 

1895,  — [Life  and  liihlio^Taphj  of  Dn  Ge«jrge  Marx,  with  pt>rtmit  and  tirie  plate; 
posthumoug.]  <PrDc'.  Entom.  Soc.,  Washington,  June  34,  pp.  195-201, 

1897. — [MS.  naiuee  uf  Marx  cited  by  Neumann,  1897,  tj.  v.]- 
Mjivo,  N.  S. 

1897.— Texa4«  fever  <  Bnll.  No.«9,  Kaiii^.  Agrir.  Exp,  Su.,  Jnne^  pp.  124-134, 
Megnix,  p. 

(1867).— L'in^ectolo^rie  a^ritole,  I,  p.  107. 

187G. — M^moire  snr  rorjB:anii«,tion  et  la  disitribation  zoologiqtie  dee  iK'arieDe  de  la 
Finn  i  lie  de«  Gamasidee  <  Jonni.  de  Tan  at  et  de  la  PhymoL,  Paris,  XII, 
Mai-Juin,  pp.  288-8*%,  [ds.  vii-vin. 

1877, — Monograj»hie  de  la  trihu  dew  iSarcoptideg  penrit|«ee  que  eomprend  t<ju8  les 
AcarieuM  de  la  gale  de  J'homnie  et  des  aiumaox  <  Revue  et  Ma^^adii 
de  Zoijiugie,  Paris,  s^r.  3,  An.  XI*,  V,  pp.  4*>-2i3,  pis.  iv-vni,  x, 

1880a, — LeH  Pami^ite.s  et  \m  Maladies  Parasitairee  chez  rhomnie,  les  animaux 
drjniestit]ues  et  les  aniniaux  sauvagee  avee  le.'^juelit  ib?  peuvent  ^tre  en 
contact;  iiiBeelee^  arachnidea,  cnistao^,  pp.  478,  %b.|  65,  pis.  xxvi,  8^, 
ParitJ. 

1895. — 8nr  lee  pretendne?  r61efl  Qftthogcaiques  de^  tiqnee  ou  Ixodm  <  Bull-  Arad, 
de  nitVL,  Paris  (41),  pp,  354-369. 
Michael,  Albert  D. 

1884.— British  Oriljatida',  I,  p\K  i-xi,  1*33^6,  pis.  i-ixiv,  A-CJ,  London. 

1887.— British  Oribatida*,  U,  pp.  v-xi^  337-667,  pla,  xxv-uv,  LoEkdon. 
MlLLEtt,  W.  McN. 

1805.— Texas  cattle  fever  <  Bull.  No.  31,  Nev,  Agric.  Exp.  Sta.,  Hec,,  pp.  11. 

MlLNEfl,  E. 

1858. — D©  animalibus  animaliiun  parasitis  novoque  eamin  geofire  iaopodoniux 
ordini  adBerihemdo,  In.  Dit«.,  pp.  30,  Bonnie. 

HOQU  JN-TaNTK)  N'. 

184iL — Elementa  of  Medical  Z*xdogy,  trantlated  and  edited  by  RoWrt  TlKimas 
Huhne,  pp.  423,  ii^.  124,  London. 
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Morgan,  H.  A.  • 

1894.— Report  of  the  entomologist  <  Bull.  No.  28,  eer.  2,  La.  Agric.  Exp.  StJL, 

pp.  982-1005,  tigs.  1-8. 
1899.— Ticks  and  Texas  fever  <  Bull.  No.  56,  La.  Agric  Exp.  Bta.,  eer.  2,  Stpt, 

pp.  128-141,  pis.  i-ix. 

MOSLKR   F.,  AND  E.  PeIPER. 

1894. — Thierische  Parasiten  <  Nothnagel's  specielle  Pathologie  und  Thenpie. 

Wien,  VI,  pp.  xii-f  345,  figs.  122,  8°. 
Mosso. 

1899. — Pouvoir  anticoagulant  de  V Ixodes  ricimis  <  La  preeee  m^icale  (4),  14 

Jan.  [Soc.  ^^trangeres],  p.  20 — Review  <  Rec.  d.  mM. v^t. ,  s^r.  8,  VI,  p.  isl. 
MOUFETUS,  Tiio. 

1634. — Insectorum  sive  minimorum  animalium  theatnim,  pp.    20-4-328,  mnth 

many  lig?.,  London,  fol. 
MUller,  Piiilipp  Wilbrand  Jacob. 

1817. — Bemerkungen  uber  einige  Infekten;  (4)  Ueber  die  Begattang  und  Fort- 

pflanzung  der  Ixoiien  <Magazin  der  Entomologie,  II,  pp.  278-289. 
Murray,  Andrew. 

"1877. — Economic  Entomology;  Aptera,  I,  pp.  iii-xxiii,  3-433,  with  figs.,. London. 
Neumann,  L.  G. 

1888. — Traite  des  maladies  parasitaires  non-microbiennes  des  animaux  doB€e- 

tiques,  pp.  673,  figs.  306,  Paris. 
1892a. — Traits  des  maladies  parasitaires  non  microbiennes  des  animaux  dom»- 

tiques,  ^1,  2,  pp.  767,  figs.  364,  Paris. 
1892b.— A  treatise  on  the  parasites  and  parasitic  diseases  of  the  domesticated  ani- 

mals,  pp.  800,  figs.  364,  Ijondon. 
1896.— Revision  de  la  famille  des  Ixodid^^s  <  M(?m.  Soc.  zool.  France,  IX  (1),  pp. 

1-14,  figs.  1-36. 
1897.— R^'vision  de  la  famille  des  Ixodid(?8.      (2*  memoire.)<  M6m.  Soc.  »)oL 

France,  X  (3-4),  pp.  324-420,  figs.  1-45. 
1899a.— R^^ vision  de  la  famille  des  Ixodidt^s.     (3*"  memoire.)<  M<?m.  Soc.  znoL 

France,  XII,  pp.  107-294,  figs.  1-63. 
1899b.— Anomalies  d'lxodides  <  Arch,  de  Paras.,  Paris,  II  (3),  July,  pp.  463-4^A 

figs.  1-2. 

NiLES,    K.    p. 

lS98a.— The  cattle  tick  in  Virginia  <  Bull.  No.  76,  Va.  Agric.  Exp.  Sta.,  n.  aer, 
VI  (5),  May,  pp.  45-50.     Also  <  Southern  Planter,  July,  pp.  326,  327. 

1898b.— A  preliminary  study  of  ticks  <  Bull.  No.  86,  Va.  Agric.   Exp.i^ta.,  n. 
ser.,  VII  (3),  March,  pp.  25-30,  pis.  4. 
OsBOKx,  Herbert. 

1896. — Insects  affecting  domestic  animals:  An  account  of  the  species  of  imI>o^ 
tanoe  in  North  America,  with  mention  of  related  forms  occurring  on 
other  animals  <  Bull.  No.  5,  new  series,  Div.  Entomology,  U.  S.  Dept 
Agric,  Washington. 
Oudemans,  a.  V. 

1880. — [Acarina.]  <Tij(lschr.  v.  Entom.,  's  Gravenhage,  XXIII,  pp.  xvii-xviii. 

1896. — List  of  Dutch  Acari  Latr.     Third  part:  Ricinite  Latr.,  with  synonymiinl 
biological    and    other  notes  <  Tijdschr.    v.  Entom.,  's   Gravenhage. 
XXXIX,  pp.  191-197. 
Packard,  A.  S.,  Jr. 

1869a.— Report  of  the  curator  of  articulata< First  Annual  Report  of  the  Trustees 
of  the  Peabody  Academy  of  Science,  Jan.,  pp.  52-69. 

1869b. — Guide  to  the  study  of  insects,  and  a  treatise  on  those  injurious  and  bene- 
ficial to  crops:  For  the  use  of  colleges,  farm  sc^hools,  and  agriculturists, 
pp.  viii-f  702,  pis.  11,  woodcuts  650,  8°,  Salem. 
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Packard,  A,  8.^  Jr.— CoiitiiiiuHl, 

1^73v — Degcriptiuii  of  new  iuaects<Sixth  Arai.  Rt?pt  U,  S.  Geolog.  Sarv^ey  uf 
the  Territories  fur  1872  (Hayden),  pp.  7S9-741,  figs.  65-68. 

PAaENhTECHEB,  H.  A, 

(IKfila).— EeltraiTi*  zur  AnaUduii.'  (Ut  MilK^ii,  Heft  2,  Ixoiks  rirhtus,  JleMelbtr^', 

lS61b, — Zur   Keniitnii^8  des   Ixmkit  nciiiwii,     Brietliche  Mittbeihing  iiii   Iferrri 

Prof,  V.  SieboM  <Zeit&chr.  f.  wise.  ZooL,  Leipzig,  XI  (2)^  Sept,  5,  pp. 

Pound,  J.  C. 

1897.— Ticks  an.  1  I^Hlwater  <Agric.  Jo(irn.,Cape  Town,  XI  (7),  Sept,  IWX  p.  ;]<>*. 
Raujjet,  a. 

18ii6,^^>l(^mcntH  ile  zoologie  m^'dicale  et  agri«.-Qlt%  pp.  xv-f-1063,  ligB.  705,  H**, 
Paris. 

1893. — Traits  tie  zoologie  mtWiicjalL-  et  agricule,  fatic.  1,  pp.  736,  fign.  44M, 

\l.\\\   JOAXNE. 

1710, — Ilistoriu  iusectoruin,  pp.  xvH  375;  appendix,  pp.  377-400,  LMnd(m, 

RAVMONIiAtH,  E. 

( 1885). — Un  chapitre  k  ajouter  il  Thistoire  patho)ogiqiio  de^  afft^ctions  parasitaires. 

Estfuifise  immographiqije  du  genre  Ixode,  considt^n'e  dam^  sea  rapjiorts 

avfr  la  pathologrie,  pp.  30,  8®^  Luiioge^. 
Riley,  CnAitLEs  Valextjne, 

1869,— Remarks  on  the  LcmltH  horiji  < Reports  on  llie  ilifc^eiVHes  of  fattle  in  the 

United  States,  made  to  the  CommiBsioner  of  Agriculture,  VVasJiington, 

p.  168. 
1870. — ^.SecMLl  ticks  under  tiark  i>f  apple  treey<Am.  Ent,  II,  Mareh,  p.  Ml. 
1887-'-'Poieonoua  I n!?ectF< Reference  Handh,  Med.  Sen.,  V,  pp.  741-7G0,  figs. 

2971-3020. 
Riley,  CnARLEs  Valr^vtin^e,  and  Lkland  O.  Hovvarlj. 

IHSO.^The  Texas  rattle  tiek<Infc'eet  Life,  II  (1),  Ju!y,.p.  20. 

1893.— A  new  chicken  plague  in  Texas<Inwn't  Life,  V  (4),  April,  p,  287. 

RiH80,  A, 

1820.— Histoire  natiiiclle  des  princi]^alei^  prtxluetions  de  1* Europe  nieridionale  et 
principalement  de  cellea  des  environs  de  Nitx;  et  de-a  Alpea  Maritiint*^, 
V,  pp.  viiiH-402,  pis.  i-v,  Paris. 
Salmon,  D.\,viel  Elmer,  &  Co.  Wardell  Btile*^. 

1901. — The  cattle  tieke  (Ixodoidea)  of  the  United  State8<8eventeenth  Annual 
Report  of  the  Burt?au  of  Animal  Industry,  U,  S,  Dept,  Agric,  Wash- 
ington, }*i>.  3i>0-t88,  flga.  42^257. 
Say,  THDMAi*. 

1821,— An  account  of  the  Arat:hnidea  of  the  United  States<Journ.  of  the  Atad. 
of  Nat,  Si'i.  of  Phila.,  II  (1),  pp.  59-82. 

Sc-ilNEIDEMl^nL,  (jrEORCi, 

1896.*-Lehrbueh  der  Vergleirhenden  Pathologie  und  Therapie  dea  Meusclien 
und  der  Hausthiere  fur  ThieriLTzt^s  Arzte  und  Studirende,  2  Lief.|  pp. 
209-448,  S",  Leipzig. 

BE.XGEtl,  J,  C, 

1897,— Killing  ticki?  on  catt!e<RuTal  New  Yorker,  LVI  (24.^1),  Jan.  M,  ]k  37. 

SlKBOLD,  K.  T.   E,  VON, 

18o0.^Parasiten<IIandworterb.  d.  Physiol,  niit  Kuck«i^;ht  auf  phyt^iol.  Path., 
BniR'hwg.,  11,  i>p.  641-092. 
Btilkh.     [See  Salmon  Cc  Stile«.] 
8tile8,  Cir.  Wahuell,  and  Albert  H  ass  all. 

1901a. — Notea  on  Parasites  55:  A  pupa-tike  sttige  in  the  ilevelopment  of  the 
spinofe  ear  tick  {OmUhoflonm  ^f^'lJnini)  of  cattle  <Circ,  No,  34, 
Bureau  of  AnimaJ  Itidaijtry,  U.  S.  l>ei>t.  Agric,  Washington,  pp.  2. 
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Stiles,  Ch.  Wardell,  and  Albert  Hassall — Continued. 

1901b. — Notes  on  Paraaites  56:  Boophilus  augtrcUU  present  in  Caba»  Forto  Rico, 
Venezuela,  and  India  <Circ.  No.  34,  Bnreaa  of  Animal  Indufitry,  U.  & 
Dept.  Agric,  Waahington,  pp.  2-3. 
Sundevall. 

( 1633 ) .  — Conspectus  Arachnidanun  Lund. 
TowNSEND,  C.  H.  Tyler. 

1893. — Ticks  in  the  ears  of  hor8Cs<Joum.  N.  Y.  Ent.  Soc,   I  (2),  June,  pp. 
49-52. 
Trbvirancs,  Gottfried  Reinhold. 

1831. — Ueber  den  Bau  der  Nigua  {Acarus  americanus  L.,  Acarus  niffua  De  Geer) 
<Zeit.  f.  Physiologie,  Heidelbeig  and  Leipzig,  IV  (2),  pp.  185-191,  Taf. 

XV-XVI. 

Trouessart. 
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n&ia €W.€n,4KJ,4^« 

orhitui, .....,** - 'i''L»3 
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3K),  400. 413. 430, 41'7, 4"2l5, 432-187 

Boopbi-Ils 419 
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Carls .„,.-.. 402 

vespertilionis........ 402, 4H4 
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ri  459 

(  460 

C:-     ;        .. 460 

C>]i4irbA-Mea ....,..,...,...*...      3W 
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redtivius 4M 

rlelmis...... 464 
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tk-modlcldnr MS 

XitirmnwutvT 447 
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CONTAGIOUS  DISEASES  OF  ANIMALS  IN  F0R£I6N 

COUNTRIES. 

By  George  Fayette  Thompson, 
Editorial  Cierk^  Bureau  of  Animal  Industry, 

OBEAT  BRITAIN. 


RABIES. 

Dr.  Alex.  C.  Cope,  chief  veterinaiy  oiEcer  for  the  board  of  agri- 
culture for  Great  Britain,  makes  this  gmtifying  statement  in  his  report 
for  1899  with  reference  to  rabies  in  Great  Britain. 

It  is  with  great  satisfaction  I  am  able  to  announce  that  there  is  now  every  reason 
to  believe  that  it  has  Yjeen  extinguished  in  Great  Britain,  the  last  case  confirmed  by 
the  lx>ard'8  veterinary  officers  having  occurred  in  Glamorganshire  in  November, 
181H),  while  in  those  counties  in  which  it  has  from  time  immemorial  been  most  prev- 
alent, namely,  the  Ridings  of  Yorkshire,  Lancashire,  and  Staffordshire,  no  case  has 
occurred  since  December,  1898. 

Dr.  Cope  gives  a  tabular  statement  of  the  number  of  counties  where 
rabies  has  occurred  and  the  species  of  animals  attacked,  >vith  the 
number  of  ea(;h,  for  the  period  of  1887  to  1899,  inclusive.  This  table 
is  reproduced  below: 

Rnhien  in  Great  Br i tain ,  18S7-1899. 


Year. 

Counties. 

Animals  attacked. 

Do^. 

Cattle. 

Sheep.   1   Swine. 

Horses. 

Dc  r. 

18H7 

28 
19 
20 
20 
17 
12 
18 
17 
29 
41 
30 
10 
4 

217 

ItiO 

312 

129 

79 

38 

93 

21S 

G72 

438 

151 

17 

9 

n 

2 
9 
2 

5                3 

4 

5 
4 

2 

1 

l>tflS 

7 

o 

1JW9 

11 

4 

1 

1890 

1891 

1 

1892 

2 

1 

18^ 

1 

1 

1 

1894 

6 

4 
4 

8 

1 

1S95 

37 

3 

1 
1 

1 

IStKJ 

17 
9 

1 

1897 

2 

1 

1 

1898 

i 

1S99 

! 

1 

492 


BEYENTEENTH 


A  tal>lo  iH  also  ^iv'cn,  coiiipik^d  from  officiiil  NUitistics,  whirh  shows 
the  iiuiiiber  of  persons  who  buvt;  died  uf  h3'druphobia  or  mUios  in 
England  and  Wak^B  duniij^  tho  fifty-one  years  of  1K48  to  1808,  inclu- 
sive.    The  total  number  is  l,lli^.     The  table  follows: 

Xtiiuhrr  ftf  jHrj^tntit  irim  fUcd  of  rofetVt  in  England  and  WakSj  184^^1898. 


YB»r. 

Peiwu*. 

War. 

Peraons. 

Ywr. 

PcFBOtiai 

1M6...... 

7 
17 
13 
25 
15 

a 

Ifi 
H 

6  1 

a 

2 
A 
3 
4 
1 
i 
12 

laes 

19 

sa 

10 
7 
18 
82 
66 
39 
<28 

ei 

47 
6S 
79 
dO 
85 
29 
34 

1S82... 

28 

iMi           .  .- ,.* 

laMi ..,,...,. 

1883 — -. 

M 

1850 

18157... 

1884.,,,. 

28 

1951 

1868....... ...... ...... 

]885 

fiO 

US52 

1809 

1870 ..,.,,.,,.., 

1880.. 

20 

llfit..^..  .   .,    ...... 

1887. 

29 

IgH.. 

1871 — . 

1888 - 

34 

1856 .„. 

18T2 

1£S9, 

80 

1B56            ....  

1^73.          .,  , 

1890 

B 

1S57 ,....-..- 

1874 

1891 

7 

1868.... ~. 

1876 

1892......... 

6 

ito?*                    

1876 

1898., 

4 

laeo               ..»..,.. 

1877.,, .,.-,. 

1894          

13 

1881...-....,. 

1878........ 

1895 ,.... 

20 

l^HS          .                   ...» 

1879 

1896 

8 

Itm 

1880 

1S97... 

6 

1804. ..„,.. 

J881 

1898,., , 

2 

Tlie  bonrd,  lieliovint;;  that  ntbies  is  now"  coiiiplr'tely  Htampcd  out  in 
England,  will  now  turn  it.s  efforts  toward  keeping  the  disease  from 
entering  from  any  source. 

SWINE    FETER. 

The  eonditions  with  reference  to  swine  fever  have  improved  liut 
slightly.  There  were  2,322  cases  determined  in  1890,  while  in  1808 
there  were  2,514. 

GI^NDEKS, 

Glanders  increased  in  1890  over  1898.  In  1899  the  number  of 
counties  rej>orted  w^as  35  and  the  number  of  eases  1,472;  in  1808  the 
number  of  counties  was  30  and  the  cases  1,385. 


ANTHRAX. 

Anthrax  has  been  prevalent,  but  has  not  increased  over  the  previtms 
year  of  1898.  However,  the  uimiber  of  eases  among  swine  has  been 
larger  than  heretofore. 

SHEEP   8CAB. 

This  disease  prevailed  in  the  same  number  of  etmnties  as  in  1808,^ 
but  there  was  a  marked  falling  off  in  the  number  of  outbreaks. 
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SWITZEBIiAND. 

Reports  for  Switzerland  for  the  month  of  August  have  not  been 
received,  but  it  is  believed  that  the  data  for  that  month  would  not 
change  the  general  result  very  much.  It  is  noted  that  foot-and-niouth 
disease  has  increased  from  544  cases  in  1899  to  11,469  in  1900,  and  that 
there  has  also  been  a  larger  increase  in  rouget.  In  1899  the  numl)er 
of  cases  of  rouget  was  2,332,  while  in  1900  there  were  5,884. 

Cases  of  contagious  diseases  among  domeMic  animals  in  Switzerland  in  1900. 


Name  of  disease. 

January. 

February. 

March. 

April. 

May.        1 

1 

June. 

Blackleg 

12 
13 
2,781 
10 
32.1 
33 
6 

8 
11 
2,436 
16 
368 
35 
10 

12 
11 
1,262 
27 
437 
15 

16 
9 

893 
5 

303 

12, 
1.108 
4  . 
259 

75 

Anthmx 

8 

'Foot-and-mouth  disease 

Glanders 

1,703 
3 

Rouget 

4SQ 

Sheep  scab 

Tuberculosis 

7 

Rabies 

3 

Name  of  disease. 


July. 


August.     Septem-    ^^^^^^    Novem-     Deeem-      r^^^^^ 


ber. 


ber. 


Blackleg 

Anthrax 

Foot-and-mouth  di.seasc. 

Glanders 

Rouget 

Sheep  scab 

Tuberculosis 

Rabies 


193 

26 

3M 

5 

1,621 

312 

9 

1 


131 
14 
116 
2 
737 
41 
7 


53 
12 

210 
6 

610 


6 

8 

1K7 

11 


1S6 

11,469 

94 

5,8M 

470 

50 

4 


FKANCE. 

The  number  of  outbreaks  of  contagious  pleuro  pneumonia  in  Finance 
in  1900  was  206,  being  exactly  the  same  as  in  the  previous  year.  The 
number  of  animals  slaughtered  on  account  of  the  disease  was  94  fewer 
than  in  1809,  and  the  inoculations  increased  212  in  numlxa\  A  com- 
parison of  the  outbreaks  reported  for  the  last  six  years,  which  ma}*  Ik? 
seen  in  a  table  below,  shows  that  practically  there  has  been  no  progress;* 
made  during  this  time  toward  eradicating  the  disease. 

Aphthous  fever,  or  foot-and-mouth  disease,  increased  to  an  ahirmin<^ 
extent  during  1900,  the  number  of  outbreaks  being  77,004  as  aguinst 
43,098  in  1899  and  91,458  in  1898.  In  1895  the  number  of  outbreaks 
was  ])ut  677.  The  term  '^outbreaks'-  means  "farm  premises.**  It 
does  not,  therefore,  show  the  number  of  animals  actually  having  foot- 
and-mouth  disease,  this  sum  being  left  unrecorded.  By  consulting  the 
tabular  report  for  the  year  it  will  be  seen  that  the  outbreaks  graduallv 
but  rapidly  increased  from  889  in  February  to  8,509  in  December.  A 
few  months  showed  a  larger  number  of  outbreaks  than  December.     The 
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tiumht>r  of  outbreaks  in  1895  was  but  077,  which,  oompsHTrl  with  the 
nuiuiun'  (77,004)  \u  1000,  whows  an  ahirming  contiitiou  uf  affairs. 

The  number  of  coses  of  rabies  coiitiinie.s  to  be  hirge,  March  had  304 
casea — the  largest  riuuil^er  for  any  month — while  the  .smallest  nuniber 
for  any  month  wius  181,  in  November.  The  comparative  t^ible  below 
»hows  that  since  liSl>6  the  number  of  cases  has  been  on  the  increase, 
from  1,GS7  in  18im  to  i^,771  in  1900. 

Crmtn^hus  iU9&i$cH  nmmuj  dufuentie  tttthnftli  oi  Fntnce  dttrtnf/  fhf  ifcur  1900, 


Nome  of  diiCflAc. 


Cotita^^uu^   plcurr>puemni> 

nia: 

Number  of  outbrc&ks. . . 

Xumbcr  olAughtered . . . , 

Number iiiociiliited  ,.,,. 

Aphfboiia  fever  (outbreaks). 

Sheep  scttb  (outbrcftks) 

gheep  pcjx  (oythreaku) 

Anthrax  (outbreaks) 

Blackleg  (outbreaks).. 

Glanders    uml   farcy   (out- 
breaks)   .,_ ,♦,♦., 

Rabic-a  (cHsei^) ,. 

Kouiret  (cmtbreali»> 

Ho^  cholera  (outbreaks) .... 


23 
45 

im 

1 433 
34 
40 
27 
67 


208 
22 
27 


23 
44 
121 
889 
18 
76 
22 
52 

S30 
17 
16 


1 

31 
109 
1,234 
27 
19 
31 
72 

m 

304 
9 
12 


13 
20 

n 

2,7«8 

12 
88 
60 

70 

260 

IS 

S 


16 
71 

IG 

9 

44 

60 

85 

2B7 

12 

4A 


10 
36 


10 


7S 

231 

17 

24 


14 
16 
79 
6.735|SJ,620 
8 
20 
46 
67 


62 
215 


12 


17       12 
47      32 


63 
10, 716 

a 

18 
M 

m 


n 

236 
20 
21 


123 

9,2BG 

4 

38 

63 
A3. 


4B 

216 

24 

Q 


%: 

^ 

c 

^ 

% 

1 

S 

13 

la 

42 

20 

sa 

74 

80 

192 

in 

ll,S2311,lfl5 

8,5C9 

6          4 

14 

131       36® 

10$t 

54        65 

4& 

88      111 

73 

•J     m 

68 

212      181 

196 

33        44 

40 

12 

46 

16 

Total. 


Frevalenee  of  ortahi  vitntagioim  dmuaes  of  tmimttls^/or  the  years  1895  to  1900. 


N&mo  of  disease. 

180&. 

1896. 

1887. 

189«. 

18»?. 

1900. 

ConliigiouB  plcuropnemnonia: 

Kmiiber  (.f  outbreaks 

224 
688 

1,980 

«n 

1,692 

189 

400 

1,413 

2,S34 
1,687 

181 
404 

I.IOI 
1,601 
2,073 

no! 

290| 
7B6 
9Mo8 
1.781 

206 

614 

1,183 

43,098 

2,374 

206 

Number  slaughtered... ...         .  .....  .......    . 

420 

N u m ber  i iiocula t ed ,.,. ,,,,....,.»-.-,. 

1,886 

Aphthoua  fever 

77,604 

Bflblea , 

2,771 

SWEDEN. 

Outbreaks  of  c^nluffious  distases  ofdamentic  animals  in  Sweden  for  the  year  1900. 


Name  of  dJaeaae. 

i 
1 

1 

1 

t 

< 

1 

S 

< 

1 

1 

i 

1 

ADihrax. .................     »,.  ......,...,.,. 

17 
3 

9 

1 

16 
4 

17 
2 

32 
4 

35 
4 

26 
9 

22 
S 

16 
6 

8 
3 

11 

3 

4 
4 

212 
49 

a 

Kmpli ysema  iulcctlosum 

Swine  diDhtberin. ..       ... 

1       1 

\ 

^ 

^K                                                      ^^ 
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The  condition  of  the  domestic  animals  of  Denmark,  so  far  as  con- 
tagious diseases  are  concerned,  is  a  little  better  than  last  year,  and  is 
not  bad.  The  accompanying  table  does  not  include  the  reports  for 
November  and  December,  as  they  have  not  come  to  hand. 

In  1896  Denmark  had  460  cases  of  foot-and-mouth  disease;  in  1897, 
but  5  cases;  in  1^98,  none;  in  1899,  1;  and  in  1900,  9.  These  9  cases 
oi'curred  in  the  first  three  months  of  the  year. 

Cases  of  contagions  diseases  among  domestic  animals  in  Denmark  for  the  year  19O0, 


>-ameoe  iIIkhm. 

i 

1 

1, 

1 

14 

1 

a 

h 

< 

*> 

1 

< 

1 

s 

1 

a 

1 

1 

;I 

AntbinjE .. , -,.-*,. 

3^ 

10 

e 

7 

7 

10 

'          13 

FoDt-Mi4-tiiou(h  dl««aic 

^          9 

CerebTi>«pliiiil  menlnglUi..,.*.' 

a 

s 

2 

1 

4 

:      3i 

OLiadeTB ........  ^ .., , , 

MalljfDAut  cratarrbjil  (vrer  . . 

T 

1 

7 

7 

54 

SI 

% 

19Q 

7 

1 

m 

MO 

« 

356 

ID 

3 

7B 
15 

h7 

Sufino  pln^e  or  bog  cholum 

13 

Boygol; 

Ai?ut<j 

77 

n 
m 

€1 

i    ea<i 

Chrot^ic  ^ ....« V ..........  ^ .  < 



yj 

Kodulur  iT\'(he.-oui ^  „ . 

I  •ll'l 

BEIiGITJM. 

The  contagious  diseases  of  animals  reported  for  Belgium  show  a 
much  bettor  condition  than  in  1898.  Anthrax  appears  to  be  the  only 
disease  that  shows  an  increase  in  the  number  of  cases.  The  number 
of  cases  of  foot-and-mouth  disease  was  but  1,418,  while  in  1899  it  wjis 
10,127.  There  were  81  cases  of  rabies  in  1900,  while  the  year  previ- 
ous there  were  444  oases.  Glanders  and  farcy  were  reduced  from  4v»6 
cases  in  1899  to  114  in  1900. 

Cases  (if  couitujhms  diseases  of  domestic  animaU  in  Belgium  ftr  the  year  1900. 


1 

1^ 

H 

1 

§ 

1 

1 
1 

li 

1 

1   1^ 

< 

1 
1 

^ 

i 

1 

1 

Ul&Tidi'rM  mill  furry. , . 

y 

30 

n 

a 

ss! 

h 

4 

I 

2 

a 

5 

31 

114 

Foot-ftiid'D^OMtJi  di*-  ; 

i 

ea*e. ...... .-.-.' 

I  Hi 

9^ 

m 

m 

11.) ' 

ITI 

^ 

U 

12^ 

107 

159 

900 

8 

1. 11^ 

Kl 

Kttbk^... 

n 

7 

u 

la 

s 

9 

0 

1 

s 

4 

3 

Anthm*. ......*.,*..,! 

u 

< 

31 

30 

x)! 

:m 

40 

11 

m 

u 

S2 

33] 

&d 

Foot  rot . . . .  ^ 1 

^ 1 

m 

..  ....1 

2 

4 

fi 

42 
JOS 

ShcfpWfiU  .*..-- ' 

.'it 

""-■| 



1 

*""" 

2 

*                            1 
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Althout^^h  thi*re  arc  four  months  iu  lUW  for  which  no  report  is 
available,  there  are  data  Hutlicient  to  .show  that  ftx>t-aad-iiiooth  dLsea.s6 
is  on  the  decrease.  The  ei|L,'ht  iiionthH  for  which  reports  are  at  hand 
shpw^  that  there  were  40,:246  cases,  while  the  twelve  months  of  ls*Jd 
show^ed  110,l>'22  cases.     In  18^7  there  were  6U3,(>L'3  eases, 

Coies  of  contft^oun  dUeaites  of  animaU  in  Ndherhndafor  (^  i^fur  lOOO, 


Name  oi  ^Iseftsc. 


FcNft-and-mouth  di^eoao. . , . 

Ffiit-y ,  or  Toange 

Sheep  scab , 

Bouget 

AnLhnis.... 

Foot  rot  of  flheep , 


1,767 

5 

»17 

Id 


I 


725 
2 

a 

13 
16 


012 
4 

» 

22 
II 


641 

7 

219 

20 
42 


l^l'U 

n 

141 
36 
23 

101 


2.6d& 
7 

14 
U 
IS 
21 


£ 


24,  OM 
4 
113 
12 
18 
2& 


8,ea6 
a 

177 
27 
15 

n 


40/216 

1,971 
134 
142 
328 


OEBMAN  EMPIBE. 


The  noticeHl)le  feature  of  the  German  statistics  is  the  decrease  of 
foot-and-nionth  disease.  In  1900  there  were  25,»359  localities  in- 
fected, as  against  82,305  in  18v*li  The  nmiiher  of  fari)i  premises 
where  the  dis€*ase  was  re|x>rted  was  71,168,  whereas  in  18S>9 there  w^e re 
31)3.457  such  places.  The  tjxblo  shows  that  January,  r.NKi,  had  23,003 
farm  premises,  while  Decemljer  had  Irut  1,849. 


N\ 


lumher  of  [(wtditm  nnd  fnrjm  InffdM  mth  cofUftt^iiyiiM  di^Jifises  of  ammah  in  the  Genncni 

Empire  f&r  Oi-e  year  1900. 


Name  of  diseaje. 


LMK^lJties..,., 

FarmJi . 

PleuixiptietimnuJn: 

Ixjcalltiea..... 

FAnus  . ... 

F<kH  -  and  -  mouth 
ill^eiuie: 

LcteallUes 

FilTlJW 

II UK  L'tialem,  in- 
cluding     SMrifie 

Ux'iilitlw 

Fmjtuji 


t 


6^SH3   4,44a 
23,00011,496 


aOU       206 
261,      : 


2,H33 


2,201* 
4,87<« 


324       47IS 


1,4J9 
3,039 


375 
468 


1,050 

2,er73 


872 
2,949 


469       436 
M»       513 


874 
8,042 


4S1 


77 
108 


907 
8,176 


^ 


100 
121 


4,996 


618       619|      64- 


114 
14S 


1,4«»  1,471 


3,979 


420       412. 


^ 


436    4.42S 
579   5,8*6 
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The  report  for  Norway,  which  lacks  the  report  for  May  to  make  it 
complete,  is  practically  the  same  as  for  the  previous  year. 

C(i**»  of  cotUagioiu  diseases  (tf  domeMic  anhmds  reported  in  Xortcayfor  they  far  1900. 


Name  of  dlsetuf , 


AntfaLTiix 

Blackleg  ..*,.,,*,**.„.*,.,,*.. 

Bnxy ,.,.,,..,.,,,,.,.,,-., 

M«]|^iiiiiit  catarrhal  fever  of 

cattle.,.. 

Botigct . .  * *...*...*„.,.. 

Hog  ctwjlcnft., ,.,,,.. —...--,,, 


a> 


47   ... 

I 

1    ... 

I 

31  I... 


m 


166 


19 


al 

2 

13 

6 


25 
1 
8 

119 
33 


I  I 


23 


1^ 
61 


14 
46 

:3is 


HUNGABT. 

The  following  statistics  of  contagious  diseases  of  domestic  animals 
are  taken  from  the  Jahresbericht  fiber  das  VeterinSrwissen  in  Ungarn, 
1899.     The  report  for  1900  is  not  yet  available. 

AXTHIIAX. 

Anthrax  was  officially  reported  from  57  counties  and  from  1,499  farm 
premises.  The  number  of  horses  affected  was  245;  cattle,  2,053;  sheep, 
614.  Deaths  from  the  disease  were  as  follows:  Horses,  237;  cattle, 
2,011;  sheep,  614.  The  loss  was  greater  than  in  1898  by  21  horses 
and  146  cattle,  but  was  diminished  in  the  number  of  sheep  lost,  being 
496  fewer  than  in  1898.     A  comparison  of  data  for  four  years  follows: 


Kind  of  animal. 


Horm's 

Cattle 

Shct'p 

T«>tiil. 


is9r>. 


1899. 


AfToctoil.     Difd.  |AffecU'd. '   Die<l.  lAflfected. ,   Died.    Affectwl. '    Dit^] 


191  I 
1,7S0  j 
1.071 


190 
1,703 

800  I 


197  I 
1,739 


9G8  I 


216  :  21G  ^ 
1,888  !  1,865  ' 
1.100  i     1,110  I 


2-15 

2,053  I 

614 


3,W5  j    2.693 


3,066       2,904 


3,2W  I     3,191 


2,912 


237 

2.011 

614 

2.  .V>2 


KABIES. 


Th(»re  were  1,272  cas(\s  of  rabies  reported  for  1899,  as  follows:  Dogs, 
1,125;  cuts,  12;  horses,  12;  cattle,  GS;  sheep,  5;  hogs,  50;  donkey,  1. 
Of  the  number,  86  dogs  and  cats  died  of  the  disease,  879  were  killed, 
and  171  es(»aped.  The  number  of  dogs  which  had  been  bitten  and 
killed  as  ' \suspected ' '  in  1899  was  3,994.     There  were  644  other  ani- 
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mals  which  ^vcro  killod  aftiM*  iieing  bitten  Wfciro  the  disease  developed. 
The  table  shows*  the  prevail nct3  of  rabies  for  tive  years: 


Kind  of  Animal. 

1S96. 

1896. 

1897. 

ism. 

1890. 

Bosn 

1,227 

1,274 

1.282 

>    1,219 

4 

11 

35 

7 

1.125 

Cate         .         ..    . .,,.., 

U 

Horses... '.««... *.««..*.<... >....>.>.... - --. 

18 
€0 

1 

14 

74 

1 

C3 

22 
120 
40 
fi3 

12 

Cattle , ----- 

CS 

Sheep  -         .                       ,      .,            .          . 

6 

Wnarj^....,.. >.,.»..., .^.. .....-.»,. ,. ...... 

&0 

X>0tlki&7- - 

1 

GLANDERS. 

A  marked  decrease  in  the  number  of  eases  of  g^landers  is  reported 
for  1899  over  the  previoun  year,  being  D18  as  against  1,745.  The  farm 
promises  reported  were  403.  Eight  hundred  and  fifty-one  horsen  were 
killed  and  10  died  of  the  disease.  In  addition,  57  .su.speeted  horses 
were  killed,  thus  increasing  the  total  to  1*18,  which  is  a  decrease  of 
827  from  18it8.  The  naml>er  of  horses  affected  was  four-hundredths 
of  1  per  cent  of  the  whole  nmnber  in  Hungary.  The  number  of 
horses  that  have  been  affected  for  the  last  five  years  is  shown  herewith: 

1895 1.241 

1896..-.. .....--.-.--... -...-.-   GSl 

1897. 931 

1898 1,745 

1899 - 918 

FOOT-AXD-MOXTTH    DISEASE.- 

TMb  disease  has  been  on  the  wane  since  1896.     The  nnral>er  of  cBses 

reported  in  1805  was  21,8*'0,  occun:"ing  on  2,501  farm  promises;  in 
1898  the  number  of  cases  was  33,*i49;  thus  1891>  shows  a  less  numlter 
by  11,819.  Of  the  total  number  of  animals  affected,  11L947  were 
cattle,  1,5?J8  sheep,  and  345  hogs.  The  deaths  from  the  disease  rea(*hed 
three- tenths  of  1  per  cent  of  the  number  of  animals  attacked.  Data 
for  five  years  arc  given  in  the  table: 


laaa. 

1896. 

189T. 

laga. 

1809, 

Cattle  affected ...,- 

282,282 
25,020 
69.^0 

572,809 
m,fil2 
82,931 

70,491 

26,450 

3,758 

2S,a32 
3,80G 
1,011 

19,947 

Pbc?<'P  jiUoctcd -- ......--.--.--...-... 

i,r»:)8 

Hi^aff(!>t!ted-. ....,.,...»,..,.  .-...*•......-,*,... 

345 

Total.........,,,..,, .,,, 

367,ft42 

B34.R62 

99,609 

S3M^ 

21,fi80 

PLEUROPXEOIONIA. 


I 


This  dise:ise  wa*^  gn^ill}'  diminished  during  the  3'ear  18D9.     It  was 
identified  on  5  farm  premises,  and  the  number  of  cases  was  10.    W 
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1898  the  farm  premises  numbered  26  and  the  cases  63.  All  ajffected 
animals  were  officially  slaughtered.  Besides  the  10  affected  cattle,  95 
others  were  killed  ns  ''  suspicious,"  and  577  were  sent  to  the  slaughter- 
house because  of  having  been  exposed.  Besides  these,  301  cattle  were 
slaughtered  in  11  other  counties  as  suspicious.  The  total,  therefore, 
was  983  head.     The  table  gives  data  for  four  years  for  comparison: 


Disposition  of  cattle. 

1896. 

1897. 

1898. 

1899. 

Died  and  nlaughtercd  as  affected 

313 

781 

7,663 

262 

736 

4,680 

390 
251 

2,289 

10 

Slaughtered  as  Fusplcious 

396 

Exposwi  (wnt  to  slftng'^t<*r^<^"*'p) , 

577 

Total 

8,657 

5,677 

2,933 

9^3 

SHEEP   POX. 

In  1899  the  number  of  sheep  affected  with  sheep  pox  was  5,129, 
being  reported  from  229  faim  premises.  This  is  a  decrease  of  272 
cases  and  10  farm  premises  from  the  report  for  1898.  Of  the  5,129 
sheep  affected,  486  died  and  2  were  killed.  The  death  rate  among  the 
affected  animals  was  9.5  per  cent,  as  against  10.5  per  cent  for  the  pre- 
vious vear. 


1895. 

1896. 

1897. 

1898. 

1899. 

Sheep  affected 

2,274 
26.5 

938 
254 

9,686 

1,526 

292 

6,401 
669 
239 

5  129 

Sheep  died -   - 

4Sfi 

Farm  i)remiRes  reported 

«»j 

FOOTIIALT. 

This  disease,  which  appeared  in  71  cases  in  1898,  did  not  show  itself 
in  181*9. 

BLISTER   UPON   THE   GENITALS. 

This  disease  shows  an  increase  of  35.1  per  cent  over  the  year  1898. 
It  appeared  on  544  farm  premises,  in  21  counties,  and  2CA  horses  and 
587  cattle  were  affected.  This  was  an  increase  of  111  farms  and  2 
counties  and  of  127  horses  and  95  cattle  over  ISl^S.  The  table  shows 
the  statistics  for  five  years: 


Horses  affected ' 

Cattle  afffcte<i I 

Counties  reiM>rte<l i . 

Fami  preraiNes  rep<>rt«.'<l ■ . 


18.>5. 

18%. 

1897. 

79 

118 

81 

3,38 

217 

134 

15 
238 

16 
143 

189R. 


1S7 

492 

19 

433  I 


1S99L 

•HA 
.V7 
21 
.V|4 
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Scab  existed  upon  1,226  fiiriii  promises  in  44  counties.  There  was  a 
decrease  among  bheep  of  71.3  per  cent.  The  number  of  nheep  affected 
was  1,856,  a,s  against  0,483  h\  1898,  but  there  were  1,794  hor^^es  affected, 
as  against  949  in  1898.  The  total  number  of  cases  reported  for  1899 
w^as  3,650,  or  3,782  fewer  than  in  the  previous  year.  A  table  for 
comparison  of  figures  for  five  years  follows: 


vm. 

tsm. 

1897. 

IBW. 

ISW. 

Hotses  affectiMl 

2,500 
4,  COS 

1,718 
4,136 

'        970 

4 

3.222 

H9 

1,TM 

OMlle  affected... 

Bhoep  Affected... ..,, .., -.,,., , 

s,m 

l.SM 

KED    MURKAIN    OF   SWDfE. 


This  disease  was  reported  from  4,648  farm  premises  in  57  counties, 
being  u  large  increjine  over  1898.     The  number  of  hogs  attacked  was' 
19,21 3j  of  which  If), 224  died.     The  tahi**  below  affords  com|mrison8 
for  four  ye4irs: 


Hogs  iiffet'lCMl  ,,.....•,.,, 
Counties  ret»orted .... 


U$96. 


38.806 
AS 


lSBf7« 


ll,06« 
2.764 


189a. 


4r» 

1.74B 


19,213 

67 

4«<V«8 


HO«    CHOLERA. 

Hog  cholera  was  discovered  on  40,967  farm  pi^emises  in  62  counties. 
The  number  of  hogs  attacked  by  the  disease  was  327,716,  of  whirh 
199,151  died,  4,618  were  killed  at  once,  and  1,790  were  Hlauglitered  as 
being  suspected.  The  tf>tul  loss  was  3.5  ]jer  cent  less  than  in  1898, 
A  (comparison  of  data  for  four  years  follows: 


Hog^nttacked 

Bogs  diiHl  ol  tlie  dlscaic  - 

Hogs  kilJetl 

Farm  premises  reported  , 
Co tmtiea  reported.. 


IBM. 


808,777 

cao,7Q6 

13,068 


m 


1897. 


»14.39l 

880,888 

6,301 

^,828 

60 


318,080 

308.446 

2,827 

40,961 

59 


ISKft. 


BUFFALO    CHOLERA. 


The  nuinber  of  cases  of  buffalo  cholera  reported  in  1899  was  299, 
being  less  than  for  the  year  before,  equaling  4  per  cent     It  apix^ared 
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on  101  farm  premises,  and  262  animals  died  from  it.     Data,  for  com- 
parison for  five  years  follows: 


Caaes  reported 

Farm  premLses  reported. 


1895. 


206 


350 
153 


1897. 


99 


1896. 


818 

105  I 


1899. 


299 
101 


ITALY. 

The  statistics  for  Italy  are  from  official  sources,  but  lack  reports  of 
four  weeks  to  make  them  complete.  A  comparison  with  the  previous 
year  shows  that  all  diseases  reported  were  on  the  increase  except  sheep 
scab,  sheep  pox,  and  barbone  of  buffalo.  In  1899  there  were  reported 
12,997  cases  of  foot-and-mouth  disease,  while  in  1900  the  number 
reached  19,199,  an  increase  of  6,202.  Hog  cholera  and  anthrax  also 
increased  ver}^  much,  while  no  case  of  pleuropneumonia  was  discovered. 

Cases  of  contagious  diseases  of  domestic  animals  in  Italy  during  the  year  1900, 


Name  of  di8ea.se. 


Januar>'.      February.       March. 


Foot-and-mouth  disease 

Hog  cholera  and  swine  plague. 

Anthrax 

Blackleg 

Glanders  and  farcy 

Rabies 

Tuberculosis 

Sheep  scab 

Sheep  pox 

Barbone  of  buffalo 

Agalassia  contagiosa 


60 
496 
40 
16 
3 
3 
106 


60 


2,382 
74 
34 
18 
6 
1 
3 
1,162 


1,140 
64 
15 
5 


17 


April. 


8,666 
656 
259 
26 
118 
29 
21 
9,164 


2,978 


Hay. 


2,294 
830 
62 
21 
22 
23 
19 

1,220 

10 

22 

785 


June. 


2,5;« 
806 
218 

39 
40 
52 
16 


3,  S3 


Name  of  disease. 


Foot-and-mouth  diseu.se 

Hog  cholera  and  bwine  plague. 

Antlimx 

Blackleg 

Glanders  uufl  far<'y 

Rabies 

Tuberculosis 

Sheep  scab 

Sheep  pox 

Barbone  of  buffalo 

Agalassiu  contagiosa 


July. 

August. 

Septem- 
ber. 

October. 

Novem- 
ber. 

Decern- 
ber. 

Total. 

2,019 

909 

622 

283 

358 

247 

19,199 

991 

718 

646 

788 

562 

S47 

6,522 

M4 

645 

139 

172 

281 

117 

2,982 

15 

20 

25 

34 

106 

26 

373 

44 

83 

17 

33 

33 

29 

3^ 

16 

18 

9 

18 

13 

24 

206 

9 

7 

16 

13 

13 

8 

\^ 

2,066 

1,391 

180 

J.  318 

1.594 

8,447 

23,337 

41 

1 

m 

^9 

5 

3 
703 

3 
1,389 

2,871 

98 

2,370 

30 

LVIOT 

MISCELLANEOUS  INFORMATION, 

Mexican  cattle  industry. — Consul  Griffith,  of  Matamoras,  luuier 
date  of  Mareli  23,  IHOO,  my  si 

Mexico  coat^tins  a  great  many  haciendas  admirably  adapted  and 
almost  oxclusivoly  devoted  to  the.  raising  of  e^Bttle.  A  faet  whieli  is 
attracting  general  interej^t  here  is  that  every  season  shows  an  improve- 
ment in  the  care  taken  ttf  the  animals  and  also  in  the  class  importt^d. 
The  stockmen  throughout  this  country  are  taking  such  an  interest  in 
this  direction  and  have  imported  so  many  purebred  C4ittie  from  the 
United  Stites  that  on  many  haciendas  one  may  find  animiils  which 
compare  favorably  with  those  on  noted  breeding  farais  in  the  North, 
In  former  3'ears  they  consisted  exchisively  of  the  old  loiig-horned 
Spanish  and  Mexican  types,  which  have  large  bones  and  frames  and 
long  legs,  but  arc  deficient  in  flesh.  This  deficiency  is  certainly  not 
due  to  the  country,  for  the  climate,  grass,  water,  and  general  topog- 
raphy ax*e  decidedly  favorable  to  animal  growth  and  comfort,  and, 
Avliile  it  is  a  generally  recognized  fact  that  Mexican  stock  is  inferior  to 
United  States  animals,  it  is  the  prevailing  opinion  that  a  cross  between 
the  pure  blood  of  the  North  and  the  cow  acclimated  here  producer  a 
large,  healtliy,  vigorous  offspring,  with  an  unusually  compact,  nmscu- 
lar  d^YPlopment ^{ Cmis fd(j r  lit-porf^  Jiint'^  190(L) 

American  horses  in  Switzerland,^ — Consul  Gilford  writes  from 
Biisel  April  10,  1000: 

For  several  years  past  American  driving  and  saddle  horses  have  been 
iiopirted  in  large  numbers  into  Switzerland.  This  spring  the  business 
seems  to  be  assuming  unusual  activity,  and  one  shipment  of  72  Ameri- 
can animals  has  already  arrived  in  Basel.  These  are  offered  to  the 
public  exclusively  as  draft  and  cart  horses.  The  Swiss  importer 
obtains  for  them  about  l,4o0  fmncs  ($270)  each,  and  up  to  this  time 
thev  appear  to  have  given  satisfaction.  Tliey  are  liought  up  all  the 
more  eagerly  since  it  is  thought  that  further  opportunities  for  such 
purchases  may  not  be  frctiuent  in  the  near  future.  It  is  reported  here 
that  the  demand  for  American  horses  for  Sooth  Africa  has  occasioned 
a  scarcity  which  may  render  exportiition  t^  Europe  impiucticablc  for 
the  present— (Clbn^w/^ir  Report.,  July^  1900.) 

Horse  breeding  in  Belgium. — The  breeding  of  fine  dmft  hoi'ses  is 
made  a  specialty  in  Belgium,  and  is  carried  on  extensively  witli  great 
success  and  profit.  Colts  from  5  t*:*  (S  months  cjld  sell  ft^r  from  ?r»(>  to 
$100,  and  at  18  months  from  Id-tO  to  ?180,  while  geldings  from  4  to  G 
years  old  bring  from  1200  to  $350. 
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Liege  is  the  principal  liorse  market  of  the  country,  and  every  M< 
day  the  city  is  full  of  fine  horses,  and  buyers  are  present  from  most 
the  countries  of  Europe.  The  farmers  take  great  pride  in  their  sto< 
The  breeds  most  in  favor  are  the  Flemish  and  Norman;  both  are 
about  equal  value. 

The  following  clipping  from  Le  Patriote,  of  Brussels,  gfivee  an  exc 
lent  account  of  the  condition  of  the  industry  in  Belgium  and  what  i 
Government  and  provinces  are  doing  for  it: 

The  reports  of  the  provincial  commissions  for  agriculture  are  unanimous  in  slat 
that  breeding  of  the  big  Belgian  draft  horse  continues  to  be  a  very  lucrative  apeci 
tion.     The  i)rice8  of  good  horses  are  always  high. 

The  commercial  movement  with  foreign  countries  in  1898  was  as  follows: 


:i 


Country. 

Importa. 

Expo 

Germany: 

Horses 

} 
I 

Head. 
1.176 
21,643 

7,717 
fi05 

1.149 

2.246 

1,274 

886 

Hea 

Colts 

England 

Prance: 

Horses 

a 

Colts 

Grand  Duchy  of  Luxemburg: 

Horses 

r          a 

Colts 

{ 

Holland: 

Horses 

] 

Colts 

Russia 

Switzerland 

] 

United  States 

} 

6,CMW 
158 

All  other  countries: 

Horses 

Colts 

{ 

Totiil 

42,8:vi 

2i 

As  may  l)e  seen,  the  importations  exceed  the  exportations  by  12,857  head.  1 
excess  lias  l)een  continuous  since  1893,  but  it  must  be  attributed  chiefiv  to  theimi 
tation  into  Belgium  of  slaughter  horses  from  England. 

The  provincial  regulations  relative  to  the  betterment  of  the  different  breedi 
horses  continue  to  give  good  results.  During  the  year  1898  the  carrying  out  of  it 
regtdatiDns  causcHi  a  total  exjKMiditure  of  272,691.41  francs  (^52,629.44)^  of  which 
Government  paid  163,181.90  francs  ($31,494.11)  and  the  provinces  109  509  51  fn 
($21,135.33). 

Besides  this,  the  Government  granted  to  the  national  society  for  the  breedini 
the  Belgian  draft  horse  a  8iil)yidy  of  20,000  francs  ($3,860)  and  to  the  society  for 
encoun^reiiicnt  of  the  breeding  of  half-breeds  a  sum  of  10,000  francs  ($1  930)  • 
sum  of  24,000  francs  ($4,632)  was  inserted  in  the  budget  to  be  distributed' in  natic 
premiums  to  owners  of  choice  stallions  of  native  breeds.  The  Government  has  < 
sequently  aifsnmed,  in  1898,  the  payment  of  a  total  sum  of  more  than  217  000  fn 
($41,881)  as  encouragement  for  the  breeding  of  horses. 

The  following  table  gives  the  number  of  horses  imported  from 
respective  countries  for  the  years  given,  and  the  figures  for  the  Uni 


Great  care  is  tiikcn  to  keep  up  the  high  standing  of  the  hnu^ds  for 
all  stallions  iiiust  be  lieensed  hy  the  Government. 

But  little  atteution  h  paid  to  the  breeding  of  roadsters  or  saddle 
horses.  These  are  prineipalh'  imported  from  England  and  are  quite 
expensive.  1  think  there  might  be  a  good  opt^ning  hei"e  for  the.He 
cla^seiH  from  the  United  Stiite^.  However,  grcjit  care  should  be  taken 
to  send  oidy  the  best  honses,  for  the  standing  of  American  animals 
has  been  injured  by  the  shipment  to  this  eountry  of  inferior  speei- 
niens,^(^I//>'e?J  A*  WhtJ^Itrw,  con^l  at  Licge^  in  Considar  Reix/r^t  ftrr 
Aj^ll,  1900.) 

American  horse  meat  in  Denmark* — Vice-Owisul  Blom  writes 
frou)  Copenhagen  January  1*>,  IIHK): 

Several  years  ago  I  called  the  attention  of  the  Danish  dealers  in 
horse  meat  to  the  American  supply.  1  have  now  to  report  that  the 
business  is  inereasing  rapidly,  and  tlie  meat  from  the  United  States 
gives  satisftietion.  The  consumption  of  horse  meat  in  Denmark  is 
comparatively  large.  Copenhagen  is  a  dist)"i)>uting  pjrt  for  Sweden, 
Norway,  Finland,  Russia,  and  tiie  German  Baltic. — {Von.^uhir  ItrjHfrt^ 
Aj^n!,^I900,) 

Sheep  and  wool  statistics  of  Russia.— Russia,  according  to  Wool 
Markets  and  Sheep,  has  00,000,000  isheep,  of  which  one-fourth  are 
Merinos,  averaging  tl  pound.s  of  wool  each;  and  the  150  woob-ti  mill^  of 
European  Ruissia  employ  50,000  workmen  and  produce  goods  valued 
at  45,000,000  rubles. 

How  sheep  scab  was  stamped  out  in  New  Zealand.* — Jn  round 
nuiuljers  there  are  j^ome  20,000,000  sheep  in  New  Zealand,  and,  so  far 
as  is  known,  not  a  seabby  sheep  eould  be  found  among  them,  whirh  is 
something  to  bmg  about  an  well  a«  to  be  thankful  for.  Twenty  years 
ago  8cab  way  rampant  in  this  eolony.  At  the  end  of  18S1  out  of  the 
14,000,000  sheep  at  that  tiuje  in  the  two  islands  there  were  abuut 
700,0(H)  infested  with  i>eab,  and  mimerou.s  a.s  were  the  infected  aniuials 
the  number  waa  20<J,000  less  tlian  in  the  previous  year.  Through  the 
elTeet.s  of  stringent  legislation,  the  strermous  efforts  of  inspeetors,  and 
the  aid  generally  given  by  owners  of  tlocLs,  the  number  of  infeeted 


^  This  article  wa»  ivcently  publishetl  by  a  rorreppondent  hi  the  Auckland  AVcekly 
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sheep  gi-aduall}'  and  rapidly  diminished  until,  in  the  year  1893, 
following  clause  was  published  in  one  of  the  inspector's  repoi'ts: 

During  the  spring  an  examination  of  theilocks  last  infected  with  scab  was  n 
and  no  traces  of  it  remained. 

So  that  the  following  year  the  joyful  intelligence  was  gazetted, 
news  spreading  throughout  the  length  and  breadth  of  the  col< 
"New  Zealand  is  free  from  scab!"  The  disease  was  thus  in  abo 
decade  effectually  eradicated,  and  neither  by  spontaneous  genera 
nor  in  any  other  way  has  it  since  put  in  an  appearance. 

There  are  18,722  flocks  of  sheep  in  New  Zealand,  the  size  of 
flocks  being  as  follows: 


Size  of  flocks. 

1 
Number. 

Size  of  flocks. 

Nm 

20»0(X)  and  upward 

144 

231  i 

Ml  ! 

1,000  and  under  2.500 

10,000  and  under  20,000 

500  and  under  1,000 

6,000  and  under  10,000 

Under  500 

2,600  and  under  5,000 

Although  a  large  percentage  of  these  sheep  are  scattered  througl 
extensive  plains  or  in  valleys  or  running  on  high  mountain  range 
is  very  creditable  to  the  owners  that  there  are  no  tiuces  of  scab  t 
found  in  any  of  the  flocks,  whether  large  or  small,  a  state  of  th 
that  should  prove  an  object  lesson  to  any  countiy  where  the  dis 
may  unfortunately  exist. 

1  come  now  to  the  interesting  inquiry,  ''What  measures  t 
adopted  in  New  Zealand  for  the  stamping  out  of  the  disease  ? ■'  Bri< 
this  inquiiT  may  be  answered  as  follows:  (1)  Our  legislators,  man 
whom  are  sheep  farmoi-s,  passed  workable,  up-to-date  laws  and  n 
lations  in  regard  to  sheep  and  scab;  (2)  these  laws  and  regulat 
were  faithfully  and  energetically  carried  out  b3-  sheep  inspectors 
owners  of  flocks;  and  (3)  an  effective  dip  (lime  and  sulphur)  was  u 
The  clauses  of  the  act  are,  of  course,  very  stringent,  as  they  req 
to  be,  or  the  disease  would  never  have  ]>een  mastered  and  wiped 

Poultry  raising  in  Belgium. — It  has  been  suggested  that  a  i-e 
on  the  method  of  mising  fowls  for  the  market  in  this  countrv  w 
be  of  service,  not  only  to  those  directly  interested  in  the  like  busi 
in  our  countrv,  but  a  boon  to  the  public  at  large.  The  succulenc 
the  "|X)ulet  de  Bruxelles"  has  a  very  widespread  reputation  not 
among  gourmets,  but  among  all  who  have  had  the  good  fortune  to  ti 
u\K)n  the  Continent  and  meet  the  same  on  the  table. 

The  difference  in  (quality  between  the  fowl  above  mentioned  and 
of  the  same  age  and  size  of  the  ordinary  variety-  is  shown  bv  the 
that  the  first  is  sold  in  nearly  all  the  nmrkets  in  this  eountryat  do 
the  piico.  For  example,  a  young  poulet  de  Bruxelles,  which  we  sh 
eonsidcr  about  the  size  suflicient  for  a  meal  of  two  i>ersons,  is 
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to-day  for  5  francs  (Th».5  cents),  wht^rcfi.^  one  of  the  ordinary  variety 
can  be  purchayed  for  between  2  and  8  francs  (38.0  and  67 A)  cents). 

The  excellence  of  the  fowl  seems  to  depend,  so  far  as  can  be  ascer- 
tained, on  the  careful  nuunier  in  which  the  sitting  hen  h  treated,  the 
cleanliness  observed  aliout  her,  its  well  as  the  careful  feeding  of  the 
young  chicken  until  sutEcientl}^  de%^eloi>ed  for  cathig  purposes. 
^Vllether  or  not  the  methods  pursued  here  differ  from  tho;^e  followed 
by  cureful  breeders  in  our  country  it  is  impossible  for  nie  to  say. 
Tmv  elers  almost  invariably  express  their  astonishment  at  its  teederness 
and  juiciness. 

The  choice  of  eggs  for  sitting  pui^poses  is  considered  a  matter  of 
great  importance,  and  the  freshest  obtainable  are  almost  invariably 
used.  The  best  breeders  seldom  take  eggs  older  than  eight  days  for 
mising  the  best  quality.  Care  is  taken  that  the  eggs  given  to  one  hen 
shoold  he  of  the  same  ago.  The  eggs  when  collected  are  kept  at  a  very 
even  and  mi^dium  temperature  until  given  to  the  hen,  and  are  turned 
daily.  This  measure  is  taken,  I  am  iiifunned,  to  prevent  the  yoIk» 
which  is  lighter  than  the  white  of  the  egg^  from  adhering  to  the  top 
of  the  shell.  The  eggs  chosen  for  the  purpose  above  mentioned  aro 
also  of  an  average  size,  those  above  medium  being  rejected,  as  they 
often  contain  double  yolks.  Eggs  received  from  a  distance,  and  con- 
sequently  exposed  to  more  or  less  shfiking,  are  allowed  to  stand  a  day 
or  two  before  being  put  under  the  hen.  Great  care  is  also  taken  that 
the  eggs  should  b©  perfectly  clean. 

The  nest  is  prepared  of  straw  or  cut  hav,  perfectly  clean,  dry,  and 
odorless-  As  a  rule,  the  sitting  hens  are  loaited  in  corners  where  the 
greatest  quiet  is  obtainable  and  are  not  exposed  to  great  light.  When 
so  located  they  are  not  disturbed  for  an 3'  other  purpose  than  the  plac- 
ing before  them  of  their  daily  supply  of  food  and  Avater.  As  the  hen 
leaves  her  nest  at  least  once  a  day  to  search  for  food,  to  take  exercise, 
etc.,  care  is  taken  to  put  her  food  and  water  within  reach  of  the 
nest,  in  order  that  the  time  that  she  is  off  the  eggs  may  be  materially 
shortened. 

KAI8ING    AKD    FEEDING. 

When  the  young  bird  is  hatched,  it  retains  in  its  body  part  of  the 
yolk  of  the  egg  from  which  it  was  produced,  which  suffices  to  nourish 
it  for  the  first  twenty-four  hours,  during  which  period  onh^  warmth 
is  required,  which  is  furnished  either  by  the  mother  hen  or  umst  be 
aflorded  by  a  warm  cloth,  in  case  of  the  necessity  of  awaiting  the 
hatching  of  the  rest  of  the  brood. 

The  food  tir«t  given  can  be  varied,  l>ut  must  be  made  up  of  ingre- 
dients containing  large  quantities  of  nitrogen,  as  this  is  required  for 
the  formation  of  the  tissues.  It  is  necessary,  in  fact,  that  the  food 
should  be  composed  of  matter  resembling  in  character  an  egg,  together 
with  milk.  It  is  customary  to  mix  with  the  food  eggSy  m"^C^^^'«v$s.*<i^^ 
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blood  of  earthworms,  field  worms,  and  that  of  a  commoner  variety  of 
fi«h;  also  to  introduce,  for  the  foiTiiation  of  bone,  certain  quantities  of 
phosphate  of  lime  found  in  gi*ain  and  flour.     In  tlie  early  days  flour 
should  be  given  on  account  of  the  facilities  of  its  digestion,  grain  being 
substituted  therefor  as  the  birds  begin  to  gather  strength.     Wheat 
flour  is  generally  used.     The  grain  given  is  wheat,  rice,  millet,  buck- 
wheat, and  corn,  itiw  or  cooked.     Cooked  potatoes  are  also  often  g-iven 
as  a  change  of  diet.     It  is  customary  to  vary  the  grain  diet  as  much  as 
possible,  and  to  frequently  administer  it  mixed.     The  food  ordinarily 
employed  is  made  up  as  follows:  Hard-boiled  eggs  and  wheat  flour  are 
mixed  in  milk,  a  little  water  being  added.     To  this  paste  is  added  a 
small  onion  finely  cut  up,  together  with  lettuce  when  green  food  is 
scarce.     The  mixture  is  ordiharily^  quite  stiff,  as  too  moist  food  is 
considered  harmful  for  the  young  brood. 

After  the  first  few  days  a  small  quantity  of  whole  grain  is  niixcnl 
into  the  paste,  but  if  rapid  development  is  desired  the  simple  paste 
should  be  continued  alone. 

Great  care  is  taken  to  keep  the  young  brood  in  a  dry,  warm  locality, 
which  precaution,  together  with  the  proper  food,  prevents  inflamma- 
tion of  the  intestines  and  like  troubles.  As  a  rule,  the  birds  ai^e  con- 
fined on  wet  days  and  allowed  to  run  about  as  much  as  possible  only 
in  fine,  sunny  weather.  In  winter  a  more  generous  diet  is  given  to 
enable  them  to  withstand  the  cold.  The  daily  ration  of  grain  for  tht* 
fowls  is  from  2^  to  3  ounces. — {Geo,  F.  Lincoln^  conmU-gtmeral  at 
Antwerp^  hi  Corimdar  Rejxjrt^  Octobe7%  1900.) 

Eggs,  poultry,  and  meat  in  Great  Britain. — M.  do  Loverdo  ha-* 
read  before  the  Society  Nationale  d' Agriculture  de  France  an  article 
on  the  importation  of  eggs  into  Great  Britain,  of  which  the  London 
Times  gi\  es,  in  an  issue  of  recent  date,  a  translation  a  full  column  in 
length,  and  in  turn  I  use  this  material,  condensing  and  adopting  freely. 

The  impoi-tiition  of  eggs  into  Great  Britain  last  year  was  valued  at 
$24,548,227,  while  the  poultry  and  game  figures  were  $3,821,033,  an 
outlay  of  $28,3()9,8G0  in  addition  to  that  for  the  poultry  and  eggs 
produced  in  Great  Britain. 

M.  de  Loverdo  describes  the  special  cars  in  use,  which  are  so  made 
that  chickens  for  this  market  can  be  fattened  during  the  ti'ansport,  one 
attendant  being  able  to  take  c^re  of  a  number  of  cars.  Young  Russian 
chickens  bought  at  low  prices  are  thus  prepared  for  the  English  mar- 
ket and  rcAch  here  alive,  and  the  same  system  has  been  followed  with 
success  in  Itah'.  Belgium  has  been  fortunate  enough  in  establishing 
a  specialty,  not  only  for  the  London  market,  but  also  in  Paris,  with  it^ 
*' petit  |3oussin,"  for  which  restaurant  keepers  in  both  places  willingly 
pay  48  cents  apiece.  They  are  ready  for  the  table  in  six  weeks,  the 
particular  breed  of  Flemish  fowls  which  furnishes  these  early  maturing 
chickens  being  known  as  the  Braekel,  which  has  long  been  famous  for 
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its  precocity,  French  i>ou!trv  breeders  are  ur^red  to  exhibit  the 
attractive  Mans  and  La  Bres,se  chickens  at  the  Stiiithlield  deud-chickeQ 
show,  held  anntially  in  Ix>ndon, 

England  h  credited  with  but  a  .small  production  of  turkeys,  and,  in 
8pite  of  the  i* applies  from  the  count j  of  Norfolk  and,  more  recently, 
from  Ireland^  importations  from  abroad  have  increased  enormously  in 
late  years,  as  the  liking  for  ttirkeyn  is  greatly  on  the  increase  in  Eng- 
land. The  Ik'itisb  market  is  supplied  primarily  from  Italy  and  France, 
Canada  and  parts  of  eas^tern  Europe  ranking  next.  M.  de  Loverdo 
doe?5  not  mention  the  United  States  as  sending  poultry  to  this  market, 
France  sends  two  kinds  of  turkeys — from  Solonge  and  Normand}-, 
respectively.  Tbc-se  used  to  tind  a  ready  market,  but  latterly  have 
found  ft)rn)idable  rivals  in  the  Irish  turkeys,  which  are  better  fattened 
and  cared  for.  The  Normandv  turkey  is  more  precocious  than  the 
Solonge  and  fattens  very  readily.  The  fle^h  Is  juicy  and  of  an  exqui- 
site flavor,  and  conmiands  al»out  4  cents  a  |X)und  more.  It  is  suggested 
that  the  Normandy  turkey  might  with  advantage  be  intrudnced  into 
Fren**h  midlands.  Next  to  the  Norfolk  turkey,  which  occupies  the 
place  of  hontu*  in  the  English  market,  thas©  fnvm  France  and  Ireland 
are  most  valued.  But  more  turkeys  are  received  from  Italy  than  from 
France.  The  Italian  turkeys  possess  a  flavor  almost  equal  to  the 
Normandv  birds,  though  their  weight  does  not  often  exceed  a  dozen 
pounds.  France  ex|jujts  ummally  tlO^OOn  turkeys,  while  Italy  exports 
from  ew,000  to  S(X»/M)€:  but  the  birds  from  teyond  the  Alps  tind  their 
way  Tiot  only  to  London,  but  to  Leipzig,  Dresden,  Fmnkfort,  Bi^rlin, 
and  Haml>urg,  and  they  realize  higher  prices  in  those  German  towns 
than  in  England.  During  the  last  two  or  three  3'ears  Canada  hiw 
made  extraordinary  efforts  to  establish  a  turkey  trade  in  England, 
the  gi*eatest  care  being  bestowed  upon  the  transport  in  cold  stoi-age; 
but,  while  these  Canadian  birds  have  no  lack  of  quality  and  easily 
attain  the  weight  of  20  pounds,  it  is  said  the  refrigeration  they  are 
{iulijected  to  does  not  improve  the  flavor  of  the  flesh.  But  this  com- 
plaint  about  refrigemtion  is  always  made  in  Great  Britain,  and  I 
judge  from  the  statements  of  those  who  have  made  a  fair,  honest, 
and  unprejudiced  trial  with  refrigerated  meat  that  ciiilled  meat,  a>* 
opposed  to  frozen  meat,  is  all  right  if  pro]>erly  taken  care  of — if 
allowed  to  ^' thaw"  out  slowly  and  not  put  in  the  oven  while  cold. 
The  general  objection  to  it  here  seems  to  be  based  largely  on  prejudice, 
and  I  believe  the  consumer  is  not  aware  of  the  difference*,  provided 
the  meat  is  not  delivered  cold.  An  acquaintance  tells  me  that  when  !n 
Au^stralia  he  sent  two  lambs  to  friends  here  whom  he  knew  wcndd  fol- 
low his  instructions.  He  tried  to  have  them  arrive  so  that  his  friends 
could  enjt>y  the  novelty  of  'Spring '"^  land)  on  CliristmiL**  Day.  They 
were,  instructed  to  allow  the  carciLsses  to  bang  so  that  the}'  would  warm 
slowly  and  be  at  a  natural  temperature  when  put  in  n3cl^  «>i<i^x!i,  >X\^ 
friends  obeyed  with  exactness  and  reported  that  thc^y  \ifex<cx  ^\i>fy 
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better  lamb;  so  that  even  frozen  meat  can  be  used  and  enjoyed  if  prop^ 
erly  heated,  as^  of  course,  all  Australian  meat  must  be  frozen  in  tnu 
port  on  atTount  of  the  great  di-^tance.     America,  on  the  othor  hiinc 
has  an  udvantat^i*  in  shorter  distance;  it  ean  transport  meat  chilled  ar 
not  frozen.     The  butchers  here  claim  that  in  meat  which  ha8  b 
froKcn  the  liiofxl  vessels  are  found  to  have  hurst  when  the  meat 
cooked.     The  fact  is  the  best  American  meat  brought  to  thi.s  miirkc 
is  i^dd  by  the  butchers — so  great  is  the  prejudice  against  **fix>zen"* 
meat— ai*  English  meat,  but  it  can  generally  be  told  by  the  ^matk 
bones,  as  we  kill  ymuiger  cattle,  while  the  poorer  grades  of  EiiglL-d 
meiit  are  often  sold  as  American  meat.     And  of  course  there  ar© 
some  very  poor  grades  of  English  meat,  for  there  is  so  much  pedigr 
cattle  of  value  tiio  great  to  be  killed  until  bej^ond  the  hreedin^g  i 
It  happens  to  be  a  fact  at  present  that  it  is  more  diflicutt  than  formerly 
to  get  good  meat  in  England,  and  if  the  statements  of  the  butchers 
Birmingham  in  tiH?ir  recent  proclanr.ition  announcing  a  4  cents  pel 
pound  increase  are  to  be  believed,  this  is  due  to  the  lessening  of  the 
American  supply,  owing  to  the  nuinljcr  of  transports  em})loyed  foij 
South  Africa  and  the  amount  of  uieat  vvliich  must  be  ship[x»d  thitherJ 
01  course,  the  butchers  do  not  confess  that  the  decrease  in  the  Amerl 
can  meat  supply  mo4m8  a  decreftne  m  the  supply  of  good  meat^  thou^l 
this  is  the  fact;  it  has  increased  the  demand  for  English  meat,  no  \ 
English  meat  is  now  'Hoo  fresh/' 

In  coatin nation,  ^I.  dc  Lovcrdo  says  that,  so  far  as  Fmnco  is 
cerned,  Canadian  com^jctition  need  not  be  regarded  as  disquictir 
Hungary  and  Servia  have  fupnished  some  indications  of  ability  to  »uf 
ply  the  Ijtindon  mark(*t  witli  turkeys;  but,  owing  to  the  great  overla 
distance,  the  dead  birds  do  not  arrive  iii  the  1>est  ccjudition,  while 
use  of  refrigenitors  would  put  them  in  pmctically  the  same  category 
as  those  fn»m  Canada. 

Geese  are  less  in  favor  with  the  British  public  than  formerly;  hn 
there  is  a  demand  in  t*xcess  of  the  home  supply,  especially  at  Christ 
time,  and   Fran<'e  reaps  this  lieoefit  almost  exclusively,  it  bein^.< 
n)ated  that  IfHi^nuo  to  150,000  are  sold  in  London  in  December,  whil 
other  cities  in  England  also  furnish  advantngeous  markets  f or  j 
Sarthe  geese  have  the  highest  reputation  in  London,  the  giant  birtLHc 
Toulouse  tinding  less  favor.     Geese  shuuld  not  exceed  S)  to  12  pound 
each  in  weight,  and  the  tendency  to  produce  Sarthe  geese  in  e 
this  size  is  discour*iged,     Sontberii  Hungary  has  in  recent  ye:i 
duced  tuie  birds  to  compete,  when  dressed,  with  the  French  ^/ 
London,  tmt  there  is  a  reddening  of  the  skin  and  a  sensible  deprtX'iatic 
in  quality,  due  to  the  length  of  the  transport.     Russia  has  nui*' 
attempts,  but  produces  only  a  mongrel,  which  fattens  with  dii 

Great  Britain  imported  lVi,m)Q,O()0  great  hundreds  (l,920,UOO,fH»O)« 
eggs  in  180J).     ^lany.liu.^sian  i'y^i^n  are  credited  to  Germany,  thoti 
originally  coming  from   Russia,  and  many  coming   from   Italy 
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credited  to  Fraiiro  and  Rel^iiinu  Froiirh  e<^}^s  would  seem  specially 
fitted  for  prompt  consimiptitm  on  arcount  of  the  short  tmnsport,  but, 
unfortunately  for  the  French  producers,  an  unwise  practice  has  been 
adopted  by  many  farmers,  especially  in  Noniiandy,  of  keeping  eggs 
many  day^  or  even  weeks  in  the  hofx*  of  getting  better  priot^^J,  and,  as 
a  result,  the  eggs  have  not  reaebed  London  in  perfect  condition,  and 
French  egga  have  become  discredited.  One  large  firm  is  tjuoted  as 
spending  not  more  than  €30  a  week  where  formerly  £1,000  a  week  was 
spent,  and  this  discrediting  of  French  han  happened  at  a  time  when 
other  countries  are  perfecting  their  niethods. 

Denmark,  exporting  four  times  as  much  butter  to  England  as  Franco 
does,  has  applied  to  the  egg  trade  those  principles  of  cooperation 
which  have  ah*eady  proved  successful  in  the  butter  trade  and  other 
industries  connected  with  agriculture.  In  the  rural  districts  of  the 
littte  Baltic  Kingdom  cooperative  societies  undertake  the  exportation 
of  fresh  ^gg^  of  a  good  quality^  and  meniljers  are  requin^d  to  sf*rupu- 
lously  conform  with  tlie  rules  of  the  society.  To  ascertain,  for  example, 
by  what  member  of  the  society  a  bad  egg  has  been  furnished,  the  shell 
of  every  egg  is  required  to  be  marked  with  an  india-rul>ber  stamp,  so 
that  the  person  by  whom  the  egg  was  supplied  may  be  at  once  identiiied. 
Depots  are  established  along  the  lines  of  the  niihvay ,  and  each  producer 
ia  required  to  make  a  delivery  of  eggs  at  least  three  times  a  week.  At 
each  depot  there  is  an  agent  of  the  society,  who  has  the  right  to  refuse 
any  eggs  about  which  suspicion  arises  or  which  are  more  than  four  days 
old.  The  approved  eggfi  are  sorted  aceoi'ding  to  size.  The  inspection 
takes  place  with  a  lamp  in  a  darkened  chamber,  and  the  discovery  of  a 
single  i-otten  egg  in  Loudon  would  lie  followed  by  a  heavy  claim  against 
the  Danish  depot  which  furnished  it.  The  I>aniHh  2gg  trade  in  Enghind 
is  growing  tremendously,  tlic  English  consumers  appreciating  their 
carefulness,  and  the  Italians  are  imitating  the  Danish  system,  two  centers 
of  export  having  already  been  established  on  Danish  pi'inciples,  French 
producers  are  urged  by  M.  dc  Loverdo  to  adopt  the  same  system. 

The  foHowing  are  the  figures,  in  great  hundreds  of  six  score  each, 
of  the  importation  of  ^ggs  into  the  United  Kingdom  from  Frauce  and 
Denmark,  respectively: 


Year. 

Fiance. 

Dtnimark, 

I8g6 

humtrcih, 
2,730,332 
3,275,776 
2.675,667 

2, 115,  aw 

2, 288,  a62 

Grtat 
hiindredB. 

1,279,013 

luge .  _ 

l,fi66,C23 
l,7k^,e00 
•i,01»,508 
2,260,031) 

1887 ...  . 

18S8 , 

1«99....... .,-,... „ 

^{MirsJial  Uahtead^   conjrul  at  Hirmingham^  rn    Consular  He^art^ 
Jidy,  1900.) 
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Egg  exports  from  Russia. — Consul-General  Holloway  sends  from 
St.  Petersburg,  April  18,  1900,  statement  of  the  exportation  of  eggs 
from  Russia  during  the  period  of  1872-1898,  as  follows: 


Year. 

Number. 

1                           Year. 

Number. 

1872 

27,000,000 
80,000,000 
39,000,000 
36,000,000 
55,000,000 
109,000,000 
142,000,000 
141,000,000 
77,000,000 
07,000,000 
96.000,000 
128,000,000 
240, 000, 000 

',886 

831.000,000 

1873 

1  1887 

505,000  000 

1874 

1  1888 

684,000,000 
609,000,000 
765.000.000 

1875 

1  1889 

1876 

1  1890 

1877 

1891 

833,000.000 

1878 

1892 

739,000,OOU 

1879 

1  1893 

785,000,OC<0 

1880 

1  1894 

955,000.000 
1,411, 000,  COO 
1,475,000,000 

iKn 

1          

1895 

1882 

1  1896 

1883 

'  im 

1,737,000,000 
1,831,000,000 

1884 

1  ^°^ 

,  1898 

1885 .' 

235,000,000 

i 

1 

1 

The  value  in  1898  was  31,134,000  rubles  ($16,002,876).— (Cbw^Z/zr 
Report,  July,  J 900.) 

Meat  in  South  Africa. — The  recent  action  of  the  prime  ministers 
of  Cape  Colony  and  Natal  in  suspending  the  duty  on  frozen  and 
slaughter  meat  (the  same  being  4  cents  per  pound)  has  thus  far  con- 
ferred no  benefit  on  consumers,  particularly'^  those  at  a  distance  from 
the  seaports,  and  can  not  unless  the  duties  on i" canned  meat'' are 
suspi^nded  as  well.  Canned  meat  is,  perhaps,  the  most  important 
article  of  export  from  the  United  States  to  this  country.  The  sus- 
pension of  the  duty  on  frozen  meat  should  help  the  exporters  of  the 
United  States;  but,  I  regret  to  say,  the  lack  of  ships  with  cold-storage 
space  prevents  us  from  capturing  any  of  this  great  ti*ade.  Over 
4,000,000  pounds  of  frozen  meat  were  sent  to  this  country  in  18D8, 
not  a  pound  of  which  came  from  the  United  States.  The  expK)rtation 
of  slaughter  stock  should  be  given  prompt  attention.  The  consumers 
not  in  reach  of  the  refrigerator  stomge  plants  (which  are  at  the  sea- 
ports) obtain  no  advantage  from  the  cheapening  of  frozen  or  chilled 
meat.  There  should  now  be  on  the  water  a  large  supply  of  slaughter 
stock.  Australian  stock  is  arriving,  as  well  as  shipments  from  the 
Argentine  Republic. 

Not  one  head  of  slaughter  stock,  or  stock  on  the  hoof,  out  of  the 
several  thousand  received  in  1898  came  from  the  United  States. 

Frozen  meat  from  Australia  is  sold  cheaper  than  the  meat  of  the 
Colony,  which  is  rapidly  disappearing,  even  with  the  old  duty  of  4 
cents  por  pound  in  force.  The  suspension  of  the  duty  ought  to  put 
the  price  down  to  a  point  that  will  enable  the  poorest  to  supply  them- 
selves.    The  trade,  however,  prefers  the  slaughter  stock  at  this  time. 
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The  act  that  providetl  for  the  suf^pension  of  the  duty  liiso  proviflod 
for  tho  ksue  of  loans  for  eold-storaofe  plants,  to  be  built  by  anyone. 
The  suspension  of  duty  has  a  liniitittioti,  but  the  eold-storage  pro- 
vision will  continue.  The  trade  in  chilled  meat  k  in  the  handM  of  a 
monopoly. 

I  wish  to  call  the  attention  of  our  cattle  and  sheep  i-aisers  to  tho 
fact  thatj  while  the  United  States  has  no  refrif^forator  ships,  plenty  of 
ships  can  1>e  chartered  to  bringf  good  slaughter  stock  here.  Horses 
and  nuilcs,  which  conic  in  large  numbers,  reach  this  port  in  excellent 
condition  withotit  lo.'«  of  w  eight,  aud  it  is  to  be  presumed  that  the 
same  would  be  true  of  slaughter  rattle.  It  is  stated  that  impoi'ted 
slaughter  stock  killed  here  gives  better  meat  than  even  the  live  stock 
of  the  Colony, — {./.  G,  Stawe^  consid-gm^eral  at  Cape  Town^  in  Con- 
anhjv  Heport^  Jfarc/*,  1900.) 

The  ingredients  of  oleomargarine. — lion.  G.  W.  Wilson,  Com- 
missioner of  Internal  Revenue,  recently  sent  to  Congress  the  following 
statement  showing  the  quantities  and  kinds  of  ingredients  used  in  the 
production  of  oleomargarine  for  the  tiscal  year  ended  June  30,  181*i>; 
also  the  percentage  that  each  ingredient  bears  to  the  whole  quantity: 


H&Lcriak, 

Patindu, 

Ptpcetit* 

Neiitmllwrd  .,.-. ,..» , ,».. ...... 

81,297,251 

26,451.697 

4,857.514 

494,910 

lis,  970 

110,104 

S,9(;3 

14,200,576 
6,77S,670 
4.342,904 
l,5ffi,3l9 
a,5a7.4lU 

34.27 

Olcooil,. 

2<i,82 

CoUon-st'tMl  oil.- 

4,C7 

Sesame....----...,.^.,,.,      ,.        ....,.-  ,,    ..  ..„........... ....... .......... 

53 

eolorinff  mutter                                          >. 

16 

gtlgjIX,,,,  .     .         ♦               .                                                       ...  ... 

12 

Glyreriii ,..»,«,.,,,;,,,..-...,...,..„...........„,. 

StcArin... , , *, •..,...,..-- 

,01 
.07 

Glucose 

.03 

Jink .      . 

16  57 

SftU.......... , „.„ 

7.42 

Butter  oil , „,, i>,,„ „.„„..... 

4.7<l 

Buttw 

1.72 

Cr^AOi ., -.-- - - -^- ^  --     ^  -- 

3,  b6 

-   -  *      _  .-      .     

Jot&l 

dl,S^20D 

100. 

Oleomargarine  in  France. ^A  recent  trial  of  parties  before  the  civil 
tribunal  of  Bordeaux,  for  having  in  possession  and  offering  for  sale  as 
butter  articles  composed  of  other  fatty  substances,  may  be  of  interest 
to  American  manufacturers  of  such  prinlucts.  The  defendants  were 
fined  200  francs  (^^8.60)  each*  and  one  was  tined  5  francs  (96.5  cent-s) 
more  for  having  issued  bills  of  sale  covering  margarine  without  having 
specified  the  true  character  of  the  goods  sold.  Tlie  sentences  were 
considered  light,  this  being  in  the  nature  of  a  test  case,  from  which 
the  defendants  appealed. 

There  have  been  of  late  several  judgments  of  slii\v\sscc  vi\ia.T2s>RXsi^  ^^ 
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diflFerent  departments  of  France.  The  law  on  which  they  are  based  is 
three  years  old,  but  hitherto  there  has  been  little  evidence  of  its  enforce- 
ment. It  seems  now  that  the  law  officers  have  received  instructions 
to  prosecute  for  an  oflFense  which  has  been  so  universal  that  it  has  been 
almost  impossible  to  obtain  genuine  butter  in  many  markets.  What 
is  the  cause  of  the  present  activity  1  am  unable  to  say.  It  may  be 
because  the  tirade  in  French  butter  with  England  was  being  affected 
or  because  the  importation  of  oleomargarine  is  becoming  prejudicial 
to  the  home  market.  Whatever  the  reason,  it  will  be  well  for  the 
American  manufacturers  exporting  to  France  to  label  their  products 
very  clearly  in  French,  giving  on  each  package  the  name  of  manufac- 
turer, place  of  manufacture,  and  weight  of  package,  as  well  as  name 
of  product.  Nothing  must  appear  on  the  label  which  would  cause  one 
to  infer  that  the  article  is,  in  whole  or  in  part,  butter.  The  term 
"  butterine  "  or  any  English  word  suggesting  butter  should  be  avoided. 

The  terms  of  this  law  are  very  broad,  and  if  the  pui-pose  of  the 
Government  is  to  put  a  stop  to  the  sale  of  all  products  not  made 
entirely  of  milk  and  cream,  the  provisions  of  the  statute  are  such  as  to 
secure  this  result  beyond  a  peradventure.  It  prohibits  not  onlj'  the 
sale  or  offering  for  sale  as  butter  of  all  products  not  wholl}"  composed 
of  milk  or  cream,  but  makes  every  butter  maker  and  butter  seller  lia- 
ble for  having  such  product  in  his  possession,  however  the  same  may 
be  labeled.  If  enforced,  it  will  drive  such  compounds  out  of  all  gi*o- 
cerics  and  markets  where  butter  is  offered  for  sale.  As  a  consequence, 
all  dealers  in  oleomargarine  or  any  similar  article,  whether  wholesalers 
or  retailers,  can  not  have  genuine  butter  on  the  same  or  adjoining 
premises.  If  they  deal  in  this  product,  which  is  not  forbidden  to  be 
sold  as  such,  it  must  be  as  a  separate  and  independent  trade.  The 
terms  of  the  law  arc  wide  enough  to  embrace  hotel  and  restaurant 
keepers;  but  whether  it  will  be  enforced  to  that  extent  is  not  possible 
to  predict.  Strictly  construed,  it  would  effectually  prevent  not  only 
dealers  but  users  from  having  both  butter  and  oleomargarine  on  their 
premises  at  the  same  time. 

I  am  by  no  means  sure  that  such  absolute  prohibition  would  be  det- 
rimental to  tmdc  in  this  product.  An  establishment  keeping  only  this 
manufactured  article,  or  a  grocery  keeping  no  butter  but  selling  mar- 
garine of  a  good  quality  at  a  price  notably  lower  than  butter,  which  is 
very  dear  in  this  market,  might  be  a  success.  The  question  is  whether 
large  consumei-s  in  hotels,  restaurants,  and  pensions  would  be  willinjj 
to  proclaim  that  they  furnish  no  butter  to  their  patrons. — {Albion  IK 
Tour<ji't'^  comnd  at  liin'deaxix^  in  Consxdar  Rex>oi't^  Ju7ie^  1900.) 

The  utilization  of  packing-house  offal. — Mr.  Phillip  D.  Armour, 
in  a  paper  read  before  the  convention  of  the  National  Live  Stock  Asso- 
ciation at  Fort  Worth,  Tex.,  in  January,  1900,  gave  some  interesting 
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infonnatioti  in  regard  to  the  utilkation  of  refuse  by  the  large  packing 
e8tubrLshnients  and  to  the  parking  induslry  in  general.  He  state.Hthat 
a  l,tiUO-pound  steer,  live  weight,  will  yield  from  650  to  7()0  pounds  of 
dressed  beef.  In  the  earlier  history  of  the  packing  business  niost  of 
the  diiferenee  was  lost,  even  the  disposal  of  much  of  it  bt4ng  a  source 
of  actual  cost  to  the  packer.  The  Idood  was  allowed  to  run  into  the 
river,  but  the  heads,  feet,  tankage,  and  other  refuse  generally  had  to 
be  hauled  out  on  the  prairie  and  luiried  in  trenches.  Then  some  few 
people  began  to  see  the  value  of  this  mate  rial,  and  it  was  dug  up  from 
the  trenches  and  taken  to  factories  for  conversion  into  glue,  oil,  till- 
h>w,  and  fertilizer.  The  time  soon  eame,  however,  when  the  packers 
found  those  who  were  willing  to  accept  it  free  of  cost,  and  later  they 
were  able  to  sell  it  instead  of  giving  it  away.  Afterwards  the  packers 
realized  the  advantage  of  handling  this  refuse  themselves  so  as  to 
reduce  the  co.st  of  their  meat  produets;  and  so  the  saving  of 
by-products  has  come  to  be  quite  an  important  feature  of  the  packing 
business. 

The  horns  of  a  slaughtered  steer  are  cut  off  close  to  the  head  and  the 
pith  is  removed  and  sent  to  the  glue  pot,  while  the  horns  theoiselves 
are  dried^  sorted  into  various  grades,  and  shipped  to  the  manufacturer. 
After  being  pressed  into  flat  plates  they  are  manufactured  into  combs, 
buttons,  and  ornaments  of  many  kinds.  The  tips  of  the  horns  are 
made  into  mouthpieces  for  pipes,  and  the  scraps  are  utUized  by  florists 
as  fertilizers. 

The  bones  are  used  in  many  ways.  The  knuckles  are  removed  from 
the  feet  and  shanks  of  the  animal  and.  after  l)oiling  and  cleaning,  are 
used  in  the  manufacture  of  knife  handles,  tooth  brushes,  buttons,  and 
various  articles  in  which  ivory  and  bone  are  used.  The  hard  bone  is 
susceptible  of  a  very  fine  polish  and  can  hardly  be  distinguished  from 
ivory.  The  scraps  are  used  by  manufacturers  of  bi<*ycles  and  screws, 
for  case-hardening  steel,  and  are  also  used  for  poultry  food. 

From  the  blood  the  albumen  is  extracted  by  a  chemical  process  and 
used  for  the  tixing  of  colors  in  calico  printing  and  also  in  the  finishing 
of  leathers.     The  residue  of  the  blood  goes  into  fertilizer. 

The  white  hoofs  are  shipped  to  Japan  and  to  Europe,  to  be  made 
into  buttons  and  ornaments  of  many  kinds.  Glues,  gelatins,  isin- 
glass,  etc.,  are  manufactured  from  that  portion  of  the  hide  not  used 
for  leather,  and  from  sinews,  cattle  heads,  cattle  feet,  calves'  feet,  etc. 
Tallow  and  grease  are  made  into  various  grades  of  soap.  Gl^n-eri!!, 
a  part  of  the  fat  that  will  not  saponify,  is  recovered  from  the  soup 
kettle  and  made  into  crude  glycerin,  dynamite  glycerin,  and  chem- 
ically pure  glycerin. 

The  hail*  is  nuumfai  tured  into  felt,  the  cheaper  grades  of  which  are 
used  for  the  insulation  of  refrigerator  cars  and  ice  boxes  and  for 
undercarpets,  etc.     The  better  grades  are  used  in  the  Ka»JcvNxl^ivv^V\sc^^<5?L 
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horse  blankets,  saddlery,  felt  boots,  hats,  etc.  The  tails  of  the  cattle 
are  used  for  manufacturing  curled  hair,  in  combination  with  horse 
hair,  which  is  imported  largely  from  Russia  and  South  America. 

One  of  the  most  valuable  products  of  the  steer  is  oleo  oil,  which  is 
pressed  from  the  fat.  It  is  chemicall}^  butter  fat.  Much  of  it  is 
shipped  to  Europe,  where  it  enters  into  the  manufacture  of  margarine, 
and  it  is  also  used  in  this  country  in  the  manufacture  of  oleomargar- 
ine and  butterine. 

All  portions  of  the  animal  that  may  not  be  utilized  for  food  or  for 
commercial  manufacture  find  their  way  back  to  the  farm  in  the  form 
of  fertilizer.  Pieces  of  meat,  bones,  etc.,  not  available  for  food  are 
boiled  under  high  pressure  to  extract  the  grease  and  glue,  and  the 
residue  is  dried  and  cntei-s  into  the  composition  of  fertilizer. 

Largest  refrigerating  plant  in  the  world. — The  Australasian  Pas- 
toralists'  Review  for  October  15,  1900,  states  that  there  is  being 
erected  at  Wellington,  New  Zealand,  the  largest  refrigerating  plant  in 
the  world.  This  plant  will  be  capable  of  freezing  5,000  carcasses  of 
sheep  daily  and  will  keep  100,000  sheep  frozen  in  the  storeroom. 

Cape  Angora  goatskins. — Under  the  tariflF  act  of  1897  raw  goat- 
skins with  the  hair  on  are  free  of  duty.  Angora  goatskins  of  superior 
quality  suitable  for  use  as  fur  being  provided  for  in  paragraph  562  as 
*'fur  skins  *  *  *  not  dressed  in  any  manner  and  not  specially 
provided  for,"  and  those  of  an  inferior  or  bastard  breed  not  suitable 
for  such  use  being  provided  for  in  paragraph  604  as  raw  skins.  — United 
States  V.  Bennet  {66  Fed.  Rep.,  299;  13  C.  C.  A.,  446)  and  Keen-Sut- 
terle  Company,  Limited,  v.  United  States  (suit  2163,  not  yet  reported) 
followed.— Compare  In  re  Kirby  (G.  A.,  4381.) 

Before  the  United  States  General  Appraisers  at  New  York,  Febru- 
ary 18,  1901: 

In  the  matter  of  the  protests,  69418f-56a8  and  70688f-M)2,  of  Robert  Crooks  <&  Co.,  Knanth,  Nachod  & 
Kiihne,  against  the  decb<ion  of  the  collector  of  customs  at  New  York,  N.  Y.,  as  to  the  rate  and 
amount  of  duties  chargeable  on  certain  merchandise,  Imi)orted  per  Mesaba  and  Statcndam,  and 
entered  January  16  and  March  14,  1900. 

Opinion  ])y  Somekville,  General  Aj>j>ra{se)\ 

The  merchandise  covered  by  these  protests  consists  of  Cape  of  Good 
Hope  Angora  goatskins,  raw,  those  covered  by  protest  69448f  bein^ 
of  prime  quality,  and  those  by  protest  70688f  of  an  inferior  kind  of 
Angora  goat,  which  comes  from  bastard  goats  of  mixed  breed. 

The  skins  were  returned  free  of  duty,  and  the  hair  upon  the  skins 
was  assessed  at  the  rate  of  11  cents  per  pound,  under  paragraphs  350, 
357,  and  360,  tariff  act  of  1897. 

Various  claims  are  made  in  the  protests,  but  those  mainly  relied  on 
at  the  hearing  are  that  these  skins  are  free  of  duty  (1)  under  pan- 
graph  562  of  said  act  as  "fur  skins  of  all  kinds  not  dressed  in  any 
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Ftiiaiinor  nnd  not  .specially  provided  for,"'  oi*  (2)  iindiM*  imragniph  Ot>4  as 
'  skins  of  till  kinds,  niw  (except  tsheepskins  with  tlie  wool  on)/' 
It  was  held  hy  tlic  circuit  court  of  appetilfcs  for  the  second  circuit,  in 
United  States 'i\  Beniict  (*U1  Fed.  Rep.,  2i*9;  13  C.  C.  A,,  446).  that 
raw  Angom  <^uatskin.s,  which  were  used  ns  fur  hjkin^,  M'ere  free  of  duty 
under  panitjraph  58S  uf  the  tariff  act  of  18J*0  as  "'  fur  skins  of  all  kinds 
not  dressed  in  any  manner,"  and  that  as  to  the  hair  its  '* classification 
for  tariff  puiposes  should  not  be  under  the  head  of  SvooU/  becauso 
practiealiy  they  are  not  such,''  a.s  the  court  observed;  for,  '' while 
beartiifT  the  nuoic  of  '  wool,"  they  arc  not  the  m  ools  to  which  the  wool 
Bchedule  relates,  and  it  is  Uxy  clo«e  an  adherence  to  literalism  to  classify 
them  as  something'  which  they  are  not,"     Note  In  re  Fleet  (G,  A., 


Thia  decision  was.  followed  by  tlie  Board  in  the  ciise  of  In  re  Kii'by 
(U.  A.,  4381),  ansing  under  the  tariff  act  of  1897,  the  Board  using  the 
followiuf^  language: 

In  our  judgement,  the  view  taken  by  the  circuit  court  of  aj^pealg  ii^*  rather  strength- 
ened than  weakened  by  the  change  made  by  the  su})gt illation  of  paragraph  064 
of  the  free  h^j^t  of  the  act  at  IS-dl  for  the  corresponding  paragraph  (605)  of  the 
act  of  1 890,  The  latter  para^'raph  ar'partntly  exrhnlen  from  the  free  list  Angora 
guatMkiiia  witli  the  wool  on,  Ijv  fmiirn'ratiniE?  "luly  mirli  j^kius  without  the  wooh  I'ara^ 
graph  6*)4  of  the  prcFcut  act,  as  al>ovestat*f<i,  exempts  fmm  duty  '*Bkinflof  all  kinds, 
raw  (except  sheepskins  with  the  wool  on)  *  *  *  not  specially  provided  fur  in 
thin  act."  liaw  Au^om  goatskins^  not  being  sheepski us,  would  seem  projmrly  to  fall 
nniier  the  proviaitms  of  the  latter  paragraph,  unless  sitecially  provided  for  elsc^where 
in  the  act.  However,  toeing  gpecially  providtnl  for  at?  fur  skins,  **not  dressed  in  any 
manner,"  as  decided  in  the  Bennet  case,  they  must,  in  our  jadgment,  be  relegtited 
to  that  paragmpli  far  pnrp<j8ea  of  tariff  claasificatioa.  (*>ppenheiiner  r.  United 
States,  90  Fed.  Itep.,  7vmi;  Op,  AUy.  Gen,,  T,  D.,  15346.) 

It  is  a  matter  of  cummon  knowleilge  that  there  are  some  .Uigora goatskins,  coming 
from  an  inferior  bree<l  of  Angora  goats,  which  are  not  used  as  fur  skins,  nor  com- 
inerciaHy  known  as  such,  and  to  these  a  different  rule  might  apply.  (Spon*a  Eneyc. 
Manufacture;?,  vol.  2,  pp,  1095-1097.) 

Paragraph  383  of  the  tariff  aet  of  1897,  it  may  he  observed,  defining  the  word 
**wooh"  when  iisevl  in  ct^nnection  with  "amanufaHured  article  of  which  it  is  a  com- 
ponent material/'  and  providing  that  it  **8hall  1m?  held  to  include*'  the  hair  of  the 
goat,  aud  other  auhnals  tliere  named^  can  have  no  Ijearing  on  this  case  hecaiise  the 
articles  under  consideration  are  mere  raw  unmanufactured  articles,  and  do  not  fall 
within  the  purview  f»f  this  paragraph. 

Capo  of  Good  Hop©  bastard  skins  wure  the  subject  of  two  decisions 
by  the  circuit  court  for  the  southern  district  of  New  York,  in  Decem- 
ber, 1900,  in  the  cases  of  Keen-Sutterle  Company,  Limited,  r.  United 
States,  and  Friel  v.  United  States  (suits  2163  and  1258,  not  yet 
i^ejiorted). 

These  decisions  were  made  by  Townserid,  J.,  that  in  the  latter  case 
being  based  on  the  loiliag  made  in  the  former,  the  opinion  in  which  is 
as  follows: 

The  merchandise  in  question  compri&H^s  skins  from  the  Caj>e  of  Good  Hope^  faV<»^«^ 
from  the  gi^ats  which  are  a  eroes  between  Ca|>e  of  Good  HoTt>^%iA'^«t«ia3CkH^'Qi^'\Nv'^ 
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ish|  Angora  goat8,  and  are  commercially  knoirn  a^  Cape  bHatartl  ekinp,  or  im:c«^  or 
Cape  Angonk«t,  They  wc?re  iinporttid  with  the  hiiir  attached  and  duty  wa»  UflHeOBed 
tJiereon  at  12  cent^  j^er  pound  under  jjarayTflph  384  of  the  act  of  October  I,  1S90,  i 
claJ8«-lwo  nioliair.  The  iniporterH  protesti^U  contondiirgthnt  they  are  free  under  1 
proviakiii!!  of  paragraph  6t»5  of  said  act  aa  skinn.     Haiti  para^raj^h  hns  follows: 

**605.  Hides,  niw  or  uncnred^  whether  dry,  ealtefl,  or  pickled,  Angora  ^oat^ic 
raw,  without  the  wool,  tinnianufactured,  asses*  skins,  raw  or  unman ufacture«J, 
ekiuf?,  except  (sheepskins  with  the  woo!  on." 

The  fin't  contention  of  counstd  for  the  Government  i»  &ji  to  the  fiufficiency  of 
samples  in  evidence.     It  is  unnecesj^ary,  hnwevcr,  to  consider  this  contention,  beead 
it  sidinfactorily  appears  that  t!ie  t^kins  in  question  were  not  An^ra  goatskin^nt 
and  that  the  coverinji  thereof  was  neither  wool  nor  hair  of  the  charact^n*  of  the  ha 
of  the  Angora  gout,  but  wa^  a  toarser  hair,  n^it  suitalile  for  Fy»inning  or  fur  «oy 
the  piirpopeH  for  whicli  wool  or  Angora  goat,  hair  is  Ui*ed.     The  evidence  showe  thi 
the  hair  in  this  case  h  only  uj?e<l  for  mixing  with  mortar  and  m  comparatively  vahifij« 
All  the  commercial  witneR^>s  agree  that  these  skins  are  not  eufliciently  close  to  the 
of  the  true  Angora  goat  from  Persia  or  Turkey  to  come  within  the  class  known 
Angoni  goatskins.    There  is  no  provision  for  duty  on  hair  when  thus  naturally  i 
part  of  t!io  imjMirted  goatMkin^     Wiiile  croasing  the  Angora  goat  with  the  Cape{ 
improves  the  quality  of  the  gf»atskin,  tlie  hair  of  the  crossbreed  d<ies  not  have  the' 
woolly  quality  whicii  give:^  value  to  that  of  tlie  Angora  goat.     Imismuch,  therefona^_ 
as  jskins  other  than  Angom  goiitskins  without  the  wool  are  free  mider  the  provi«irin 
of  paragrapli  605  of  said  act,  the  decision  of  the  Board  of  (Jeneral  Appraisers  eh 
be  reversed. 

The  cffoet  of  these  doci.sions  was  to  holtl  that  the  artieles  theiT 
que.stion,  thoiigfh  excluded  from  the  provision  in  ,<aid  puragniph  0tj5  fo 
"Angora  goatskins,  raw,  without  wool,  unmaimfactured,"  were  nevei 
theleys  within  the  fiiKil  pix)vi.siori  in  the -same  paragraph  for  "skiE 
except  sheepskins  with  tlie  wool  on."     A  like  eontluyion  wsts  reacfae 
by  the  Secretary  of  the  Treasury  with  reference  to  analogou;^  pro- 
visions of  the  tariif  act  of  1882  (f .  P.  7147). 

It  will  1)e  observed  that  the  corresponding  paragraph  (664)  of  thd 
present  t^iriff  act  of  1S97  ha^  omitted  the  phrase  '*  Angora  goat^kit 
iiiw,  without  the  wool;"  and  as  thus  amended  places  on  the  free  li 
**i5kin8  of  all  kinds,  raw  (except  .sheep.skiiLs  with  the  wool  on).''     Th€ 
present  act  is,  therefore,  more  favorahle  to  the  present  contention 
the  importers  than  tlie  analogous  provisions  of  the  tariff  act  of  1^? 
It  should  be  noted  also  that,  while  the  various  pamgraphs  of  the  wc 
schedule  (K)  differentiate  wools  and  the  hair  of  various  animals  for] 
dutiable  purposes,  punigniph  300  specifies  only  *' wools  on  the  s'kin*! 
and  niakes  no  reference  to  hair  of  an_v  kind.     The  logical  inferenc 
from  this  is  that  it  would  seem  tx)  be  not  the  intention  of  Congref©  to 
im|K)se  duty  upon  hair  of  this  kind  when  iniported  on  the  .skin, 

AVi»  find  accordingly  that  the  Ho-ealk»d  Angora  goatskins  of  prim 
quality  are  suitable  for  fur  pur^ioses  and  are  free  of  duty  under  nail 
pa  digraph  502  as  fur  skins  nf  the  kind  there  provided  for,  and 
those  of  au  inferior  or  liastard  iireed  are  free  of  duty-  under  j^aid 
graph  (J04  as  raw  skins  of  the  kind  there  provided  for. 

The  protests  are  sustained  and  the  collectors  decision  i*evcrb<>d 
instructions  to  reliquidate  the  entries  accordingly. 
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Exports   of  deerskins  from    British    Columbia.— Consul    A.  E. 
'Smith  writes  from  Victoria  concerning  the  exportiition  of  dtier^^^kiny 
an  fullows: 

During  the  piLst  year  tlie  exports  of  deerskins  hiivo  l>een  20,000, 
much  hir^^er  than  for  seveml  yeans  pastj  as  owners  had  been  liolding 
them  for  better  prices.  The^o  deerskins  were  of  the  average  iveight 
of  2ii5  pounds  per  100  skins,  and  were  sold  here  at  IS  and  10  cents  i>er 
pomid.  They  were  all  seat  to  the  United  States,  principallj'  to  Port- 
land, Oreg.,  and  San  Francisco* — {Cbnsular  Heparin  August^  1900,) 

Export  of  bones  and  bone  ash  from  Uruguay. — ^Inquiry  has 
frequently  been  made  as  to  the  export  of  l)ones  and  bone  ash  from 
the  Republic  of  Uruguay  b\'  manufacturers  of  animal  fertilizers  and 
others,  and  the  following  will  answer  the  questions  in  dctaiL 

Crude  bonea  are  exported  from  Uruguay  in  large  quantitie*>,  tlie 
statistics  showing  for  the  years  named  these  results: 


Year. 


TotAl  export. 


To  Unilecl  State*. 


1^96 
1807 

1B!» 


ICiloQrumi, 

17,24^,477 
13,-l€0,<il6 
18,410,415 


37,  SGI,  ©19 
3K,  017,174 
2i>^(;75,274 
40.587,001 


Jdhgrama. 
2,129,610 
4,^19,704 
2,258.983 
2,092,001 


4.G34.t}3S 

4,980,014 
4. 612. 025 


Countries  other  than  the  United  States  taking  this  product  are  given 
as  follows: 


CmmtiT. 


Englimd . 

Italy.... 

Ftimce . . 

Bnudl.,. 

Bfuftln  ... 

Belgium 

Gcrmiiny 


18B6. 


10,50tl,0,'>S 
3,1M0,04S 
5(>4,264 
96,565 
271,880 
202,500 
247,-086 


23,iei,<>55 
7,143,010 
1,210,1XJ7 
2lO,tS83 
609,387 
44fi,432 
5ifi,782 


1807. 


10,fi74,9$M 

3,144,799 

34,300 


152, 6S9 
212, 0»4 


Po»nd$. 

23,5»l,092 

6,032,892 

75,618 


836,287 
407,450 


1898. 


6,521,317 
88^1  ,'421 

1,490,370 
283.347 


32.008 
819.374 


1.217,C38 

1,949,79ft 

3.298,917 

724,  C«7 


73,763 
701,092 


These  expoilations  arc  from  Pay^sandu,  Fiitj-Bentos,  and  other 
ports,  but  the  greatest  amount  Is  from  Montevideo.  Bone  ash  is  geu- 
erally  exported  in  '"gmnel,"  by  round  charter  of  a  siiiling-  vessel  to 
the  destined  port,  though  tramp  steamers  take  it  for  Europe  in  the 
absenee  of  something  more  desirable.  If  sent  by  steamer,  it  must  l>o 
bagged.  Grease  is  largely  removed  from  the  bones  eomiiig  from  the 
slaughterhouses,  but  bones  from  the  country  are  carefully  saved  and 
dried,  and  *ind  a  ready  market.  Selections  are  made,  for  commercial 
purposes,  from  the  bones  before  they  go  on  the  market  for  fertilc-f.<i^^^ 
these  being  sent  almost  exclusively  to  Europe,     Tli^  ^\v^s^\*s5X  K^v^^ft-'^ 
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fertilizer  bones  varies,  but  is  now  quoted  at  $18.76  per  ton  for  slaugfh- 
terhousc  and  ^19.50  per  ton  for  "canip"  dried,  free  on  board. 

Many  thousands  of  horns  go  to  the  United  States,  the  export  value 
for  1899  being  $24,067.20.  Animal  fertilizers  ai-e  not  used  in  the 
Republic,  save  in  a  small  way  by  vine  growei*s,  who  use  the  ashes  for 
the  vineyards. 

Fi-eight  per  ton  on  bones  to  the  Atlantic  ports  of  the  United  States 
is  now  quoted  at  $4.50,  sail.  Horns,  generally  carried  by  steamers,  go 
at  $6  per  1,000  kilogiums  (2,204.6  pounds),  but  must  be  bagged. 
.  The  bone  ash  of  Uruguay  is  made  at  the  ''saladei-as"  (slaughter- 
houses), where  the  bones  and  waste,  after  tanking  for  grease,  are  used 
for  fuel  in  making  steam.  Coal  is  all  imported  from  Europe — Wales 
or  Cardiff — and  costs  at  the  boiler  not  less  than  $9.25  per  ton.  The 
bones  and  waste  give  needed  power,  and,  as  bone  ash,  find  a  market 
at  an  avei'age  value  here  of  $6  per  ton. — {Mhei't  W.  Swalm^  consul 
at  Montevideo^  in  Consular  Report^  Aug^tst,  1900.) 

Egg  exports  from  Madeira. — The  following  has  been  received  from 
Consul  Jones,  of  Funehal,  dated  May  5,  1900: 

The  exjwrt  of  eggs  fi'om  Madeira  to  South  Africa  since  1897  has 
been: 

1897 2,122,286 

1898 4,054,826 

1899 5,298,820 

1900  (from  January  1  to  April  i) 2,067,000 

The  United  States  should  command  this  trade.  Madeira  is  fourteen 
days  from  Cajx)  Town.  Eggs  are  put  up  and  shipped  from  here  in  the 
most  primitive  manner.  With  our  advanced  means  of  preserving  and 
methods  of  carrying,  our  eggs  should  command  a  better  price,  and  the 
market  is  without  limit.  Eggs  could  be  shipped  from  America  via 
Southampton  to  catch  the  fast-mail  steamers,  and  would  be  only  a  week 
older  than  Madeira  eggs  when  they  arrive  at  destination.  Eggs  are 
taken  from  central  Russia  to  South  Africa,  an*iving  there  in  good  con- 
dition. Eggs  sell  in  the  market  here  at  $3  per  hundred. — {C&nmdur 
Rejyorf,  Aii(/nst,  1900,) 

Horse  and  dog  meat  as  food  in  Germany.^— Consul-General 
Guenther  writes  from  Frankfort,  May  26,  1900: 

On  account  of  the  high  price  of  other  meat,  not  only  horse  meat 
but  also  dog  meat  is  used  by  people  as  an  article  of  food  in  Germany. 
The  new  me^t-inspection  bill  (called  here  ''a  law  to  raise  the  price  of 
meat")  does  not  adequately  protect  the  consumer  against  Iwid  meat, 
but  excludes  many  first-class  products  from  the  country. 

According  to  the  statistical  yearbook  of  German  cities,  it  appears 
that  the  consumption  of  horse  meat  is  on  the  increase,  and  in  Breslau, 
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Ctemnitz,  Dresden,   Leipzig,   Zwickaiu  und    other   places   dogs  are 

slaughtered  fur  food. — {Conifuhir  Rej^jti^  St'ptcmhji\  19f)0,) 

Muzzling   of  dogs   in    Germany    and    Great    Britain.— At    the 

instaiH-e  of  the  Commisiiioners  of  the  District  of  Columbia  a  Depart- 
iiK'iit  instruction  was  ^vnt  to  eei-tuin  consukr  officers  in  Europe,  ask- 
ing whether  dogs  are  required  to  be  muzzled  in  foreign  cities,  and  if 
the  rej^ults  have  proved  f^iiti&ifaetory.  In  reply,  Consul-General  Mason 
writes  from  Berlin: 

*^'In  Berlin,  Frankfort,  and,  .-^o  far  us  I  know  or  can  ascertain,  in  all 
cities  and  large  town«  of  Germany  dog-s  are  required  to  be  muzzled 
whenever  they  are  on  the  street  or  piiljlic  place,  and  this  regulation  in 
enforced  in  cities  even  when  the  dog  ii?  led  or  held  in  leash  liy  the 
owner  or  is  harnessed  for  working  purposes  to  a  cart  or  other 
vehicle. 

'''In  B«irlin  every  dog  is  subject  lo  a  tax  of  20  marks  (^.76)  per 
annuuL  When  this  tax  is  paid,  the  dog  is  registered  and  the  owner 
receives  a  small  bj-ass  disk,  bearing  the  registered  number  of  the  ani- 
inab  which  must  thenceforth  be  worn  on  its  collar. 

''The  absence  of  either  number  or  muzzle  subjects  the  dog,  when 
outside  the  incloscfl  premises  of  its  owner,  to  immediate  seizure  by  the 
dog  police,  who  arc  a  special  branch  of  the  municipal  police,  appointed 
and  qualified  for  that  purpose, 

*^The  Berlin  ordinance  covering  this  subject  was  enacted  many  years 
ago,  but  was  aniende<l  to  its  present  form  on  March  5, 1899.  The  fol- 
lowing is  a  translation  of  section  7,  which  relates  to  the  penalties  that 
apply  to  dogs  found  in  the  streets  or  public  places  without  muzzles, 
the  line  for  each  offense  which  does  not  involve  %vil!ful  intent  or 
oegWit  on  the  part  of  the  owner  being  3  marks  (75  cents): 

*'J>ogs  not  wearing  muxsde&aad  valid  lax  ferti6rates,  found  in  public  places,  are  to 
be  seized,  in  ^>  far  as  the  exct!p!iotial  couditiona  name<l  hereinafter  do  not  exist. 

*'The  mu/zle  raiist  be  fastened  arotmd  the  head  accord lug  to  proeeribetl  rule.  If 
the  muzzle  hangs  down  fn:»m  the  ut^k^  it  is  Uj  lye  eonsidereil  as  if  it  *lid  not  exij^t. 

"The  capture  of  dogs  with  defective  muzzles  is  perTuilted  only  when  the  defect  or 
injury  to  the  muzzle  leaves  it  possible  fur  the  dog  to  bite. 

"  Di^pute^  and  differences  of  opinion  Ijetweeu  the  dog-cat€hing  official  and  the 
leader  of  the  dog  are  deiiiled  upon  deinund  at  the  nearest  police  station. 

"Dugs  which  are  not  three  mouth^t  old  are  nut  to  l>e  seized. 

*'As  in  many  iiistances  it  U  impossible  to  n8?<"ertaiu  the  exact  age  of  such  a  dog,  the 
animal  is  to  be  seized  only  when  there  can  be  no  doubt  as  to  the  iige  of  the  dog. 

''The  effect  of  these  regulations  has  been  practically  to  exterminate 
stray  and  useless  dogs;  to  restrict  the  dogs  actually  kept  (1)  to  those 
of  fine  race,  owned  by  people  in  easy  eiiTumstanees;  (2)  to  those  kept 
for  hunting:  and  (3)  to  those  as  working  atninals  by  milkmen,  market 
men,  butchers,  peddlers,  etc,,  in  or  near  towns  and  cities. 

'*  The  ordinance  is  enforced  with  tmswerving  vigor  and  impartiality  -^^ 
and  as  a  consequence  hydrophobia  is  practically  unknown.  iwG'^^Nsisscvt^  - 
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Consul-General  Osborne  responds  from  London  that  he  submitted 
the  questions  of  the  Department  to  the  board  of  agriculture,  and 
they  sent  him  copy  of  the  rabies  acts  and  a  tabular  statement  of  the 
number  of  eases  in  London  during  1897, 1898,  and  1899,  showing  that 
the  operations  of  the  board,  following  upon  the  steps  which  had  been 
taken  by  the  local  authorities  of  London  to  eradicate  the  disease,  were 
attended  with  such  success  that  no  case  of  rabies  has  occurred  within 
that  area  during  the  past  year. 

The  regulations  governing  the  muzzling  of  dogs  are  summarized  as 
follows: 

Any  onmuzzlcd  dog  found  by  the  police  in  a  public  place,  not  under  the  central 
of  any  person  and  not  weaiing  a  collar  with  the  name  and  address  of  the  owner,  will 
be  seized  by  the  police,  and  the  owner  will  be  liable  to  a  penalty  not  exceedii^  £20 
($97). 

No  dog  shall  be  allowed  to  be  in  or  on  any  place  unless  such  dog  is  muzzled  with 
a  strong  cage  muzzle,  so  constructed  as  to  render  it  impossible  for  the  dog  to  bite, 
but  so  as  not  to  prevent  it  breathing  freely  or  lapping  water. 

Any  dog  not  muzzled  may  be  seized,  and  if  diseased,  it  shall  be  slaughtered;  if  sus- 
pected, it  shall  be  detained  or  dealt  with  as  the  council  thinks  expedient;  if  it  is  not 
diseased  or  suspected,  it  shall  be  detained  for  three  days,  and,  if  not  then  claimed  by 
the  owner,  shall  be  slaughtered  or  disposed  of  as  the  council  deems  expedient.  In 
addition  to  any  penalty  the  owner  may  be  liable  to  for  a  breach  of  these  regulations, 
all  expenses  connecte<l  with  such  detention  may  ba  recovered  from  the  owner. 

The  foregoing  regulations  shall  not  apply — 

(a)  To  any  dog  under  the  control  of  any  person  and  wearing  a  collar  upon  which 
the  name  and  address  of  the  owner  are  legibly  inscribed. 

(b)  To  sheep  dogs  with  a  shepherd  and  in  charge  of  sheep. 

(c)  To  dogs  being  taken  to  or  from  exhibitions,  shows,  or  other  places,  if  confimil 
in  boxes,  cages,  or  hampers  so  constructed  as  to  render  it  impossible  for  them  to  bite, 

((/)  To  packs  of  hounds  while  being  used  for  sporting  purposes  or  while  being 
exercised  under  the  control  of  servants  of  the  hunt. 

The  expression  ** public  place"  in  these  regulations  includes  any  street,  thorough- 
fare, public  bridge,  park,  garden,  or  pleasure  ground,  uninclosed  land,  or  other  place 
to  which  the  public  for  the  time  being  has  access. 

— {CoJisulai'  Heportj  August^  1900.) 


THE  IMPERIAL  GERMAN  MEAT  INSPECTION  LAW. 

The  Gt^rman  meat  inspei!tion  luw,  which  is  ^iveri  here  in  botli  the 
En^linh  and  the  Gt*rrnuii  text,  is  also  issued  us  Circular  No.  32  of  this 
BurcaiK  It  is  hardly  nece.ssarj  to  remind  cx]3orter8  that  in  interpret- 
ing the  law  the  {Terriian  courts  will  follow  the  German  vei*sion.  In 
order  to  obviate  the  appeamnee  of  gfiring  an  interpretatiou  to  the  law, 
the  translator  lia?^  found  it  nece.s.sary  to  hold  as  elosely  im  possible  to 
a  literal  trnn.^ilation,  tiiking  into  consideration  those  conditions  in  Ger- 
many which  diifer  from  those  in  America.  Aecording^ly,  English 
rhetoric  has  been  made  seeondarj^  to  a  proper  rendering  of  the  sense 
of  the  Gcrnmn  words  in  English,  Kevertheless^  there  are  some  wtjrdi^ 
and  expressions  in  the  original  the  meaning  of  which  is  not  absolutely 
clear  and  the  interpretiition  of  these  will  probably"  rest  with  the  courts. 

An  tiet  concerning  the  tnspcetJon  uf  antmalift  to  he  sUiugbtered  [food  lUitniftlfl]  and  dI  mcat^  Jnne  !t, 

1900. 

We,  William,  l>y  the  grace  of  God  German  Emjieror,  Kinguf  Pnigsia,  etc..  decree 
in  the  name  of  the  Eriipirt%  the  H-ssent  of  the  Federal  Comicil  and  of  the  EekbBtag 
havhig  been  obtained,  wliat  fullows: 

Neat  cattle,  Rwlne,  Bheep,  proat»?,  horses,  an(l  dogrt,  the  meat  of  whi<'h  is  intended  to 
he  used  as  fnod  for  man,  NljaJl  ]m  Hubjet-t*'*!  to  an  official  inrfpeotioii  hotli  before  and 
after  t^laaRhter.  By  decision  of  the  Federal  Comicil  [Boadesrath]  the  obli|?atury 
ins|xM^tirni  niay  be  extended  iu  other  food  animals, 

lit  raee  t»f  emer^jeacy  i*Iaughter,  the  aiitemortem  inspection  may  bo  omitte<l 
The  following  are  hj  he  (considered  as  vus^'b  of  emergent}':  When  there  is  reii^in 
to  fear  that  the  animal  may  die  before  the  arrival  of  the  competent  [proper  local] 
inspector,  or  that  the  meat  may  Ix^eome  materially  re<iuce<l  in  value  owing  to  aggra- 
vation of  the  diHeapl.'d  condition,  or  ^vhen^  in  eonscqnenee  of  an  aecident,  the  animaL 
most  be  killed  imrnetliately. 

In  the  caae  of  food  animah*  the  naeat  of  which  is  intended  to  bo  used  exchisively 
in  the  owner^s  own  household  the  antemorteio  in9f>eeti«m  aiay  be  omitted  whenever 
the  aninialw  do  not  [ire^^nt  any  piigiiw  of  disease  wldeh  won  hi  exehidi'  the  titnetia  of 
their  lu^mt  a«  fcxjd;  the  postmortem  inspection  also  may  be  ondtted  whenever  Hieh 
indieationn  id  di>^'at«e  are  likewiaie  not  revealed  iiiiririg  the  killing  itnd  dressing. 

Trafhc  in  meat  the  inspection  of  whieh  iias  l>een  on  the  gmuad  of  §  2,  paragraph 
T,  ii*  forbidden. 

As  **own  huuseliold"  in  the  fc!en.se  of  §  2,  paragraph  1,  are  not  to  be  considered: 
The  liouaehold  of  the  bamiclcH,  lioepitals,  ednciitiunal  institulion8,  eating  ejrtablish- 
menti^,  priaoni*,  almshouses,  an<l  similar  institntitim*,  nor  the  household  of  the  butch* 
ers,  meat  dealers,  nor  of  hotel,  H^iloon,  aiiJ  ri'staunmt  keepers. 

11359— (Jl 34  ^"^ 
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§3. 

Tlie  [rcppeotive]  feclerate<l  goveminente  are  authorized  to  order  the  inspection,  at 
places  where  and  times  when  a  communicable  [epizootic]  animal  disease  prevails,  of 
all  food  animals  exposed  to  said  disease. 

§4. 

Meats,  in  the  sense  of  this  law,  are  fresh  or  prepared  parts  of  warm-bloode<l  ani- 
mals, so  far  as  said  parts  are  edible.  As  ** parts"  are  also  considered  fats  and  sau- 
sages prej>ared  from  warm-blooded  animals;  other  products,  however,  only  so  far  stfi 
the  Bundesrath  orders. 

§5. 

In  order  to  accomplish  the  inspections,  inspection  districts  shall  be  estabii<^he<i; 
for  each  of  said  districts  shall  be  appointed  at  least  one  inspector  and  one  dej*uty 
inspector. 

The  establishment  of  the  inspection  districts  and  the  appointment  of  the  inspectors 
devolve  upon  the  federated  governmental  authorities.  For  the  inspections  to  >>e 
performed  in  the  militar>'  preserved  meat  factories  there  may  be  special  inspect* »re 
appointed  by  the  military  authorities. 

As  inspectors  are  to  be  appointed  officially  recognized  veterinarians  or  other  per- 
sons who  have  demonstrated  a  sufficient  knowledge. 

§6. 

If  from  the  inspections  there  is  shown  the  presence  or  the  suspicion  olf  a  tTlsea^, 
for  which  compulsory  notification  exists,  action  is  to  be  taken  in  accordance  with  the 
regulations  in  force  governing  the  case  at  hand. 

§7. 

If  the  antcmortem  inspection  does  not  himish  any  groimd  for  preventing  the 
slaughtering,  the  inspector  shall  permit  it  to  take  place  under  any  special  precautions 
which  in  his  judgment  should  be  adopted. 

TFie  slaughter  of  the  animal  presented  for  inspection  shall  not  take  plaix?  before 
I>emii«.sion  is  given,  and  then  only  under  the  special  precautionary  measures  ortlere«l. 

If  the  slaughter  does  not  take  place  at  latest  two  days  after  permission  is  given, 
then  it  shall  l>e  allowable  only  after  a  reinspection  and  a  second  permission. 

§8. 
If  the  postmortem  insj^ection  shows  no  ground  for  the  condemnation  of  the  meat, 
the  inHpect/>r  shall  det^lare  it  as  fit  for  consumption  by  man. 

Before  the  insi)ection,  ]>arts  of  a  slaughtered  animal  shall  not  be  taken  away. 

§9. 

If  the  insi)ection  sliows  that  the  meat  is  unfit  as  food  for  man,  then  the  inspei't<>r 
shall  placf  a  ])roviHional  embargo  uj)on  it,  inform  the  owner  of  this  fact,  and  shall 
imiiiediately  give  notice  to  the  police  authorities. 

Mvat  the  unwholesonioneHs  of  which  has  been  established  by  the  inspection  shall 
not  he  brought  into  traffic  as  nutriment  or  food  for  man. 

The  use  of  this  meat  for  other  jmrj^oses  may  be  i>ermitted  by  the  police  authori- 
tie^^  H)  far  as  sanitary  o(msi<lerations  do  not  contraindicate.  The  police  authorities 
shall  (U'terrnine  what  precautionary  measures  are  to  }ye  adopted  in  order  to  prevent 
the  use  of  such  meats  an  focnl  for  man. 

Thi.M  meat  shall  not  Ix;  brought  into  traffic  without  permission  from  the  police,  and 
then  only  under  the  precautionary  meat'ures  prej»cril)ed  by  the  police  authorities. 

This  meat  shall  Ik*  disix)se<i  of  by  the  police  authorities  in  such  manner  that  it  am 
do  no  hiirin,  so  far  as  its  use  for  other  jiurpOHc^s  [§  9,  jwragraph  3]  is  not  permitted. 
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§  10. 

If  th»3  inp|>ef'tion  shows  tliat  the  meat  if*  ooly  cnnUitionally  tit  as  focnl  f<>r  man^ 
then  the  iiit*[»LN-tor  filial !  pla<>5  a  pruvih*ional  etriban^o  upon  it,  t^liall  inform  the  owner 
of  this  ftict,  imd  shall  iinme^lmtely  give  notice  to  the  polif-e  anthorities.  The  latter 
ehall  fletennine  nn«!er  \vh;it  safeguarding  measnrei^  tlie  meat  lan  ^)e  made  fit  for 
human  foiNh 

Meat  which  haa  thus  been  recognized  oh  only  conditionally  fit  [for  niitrimiMjt  and 
food  for  man]  shall  not  be  brought  into  tnitlii:  as  nutriment  and  foml  for  man  before 
it  has  been  made  tit  for  Ijuman  food  by  the  Kife^^uarding  njeasiires  prescribed  by  the 
poliee  authorities. 

Bo  far  as  Biieh  action  of  makinjc:  the  meat  fit  for  food  is  not  taken,  the  pro%'isitjn8  of 
§  9,  paragraphs  3  to  5,  Bhall  apply. 

5  11. 

Dealing  in  meat  thus  made  fit  as  fotni  for  man  [|  10^  paragraph  1]  tan  talto  plaice 
only  under  a  de^ignatiim  making  this  conditiou  reeognij^-able. 

Dealing  in  and  use  of  smih  meat  by  meat  dealers  and  hotel,  salooUt  and  restaurant 
keepers  are  aUow^l  only  on  license  from  the  poliiv  authorities-  Tiiis  liix*n.He  ahall 
be  revokable  at  any  time.  Such  meat  shall  l>e  delivered  U>  the  above-mentioned 
tradesj»eople  only  so  far  as  such  a  license  baa  Ijeen  gnmteii  to  tiiem.  In  the  business 
rooms  of  these  peri^ons  it  must  be  made  eapecially  evident  by  means  of  an  intelUgi- 
ble  sign  in  a  cont»pjeuoas  place  that  meat  of  the  i|uality  de«ignat«?d  in  paragraph  1 
[§11]  is  »f)ld  or  used. 

IMi'at  dealers  shall  not  offer  f  jr  sale  nor  sell  this  quality  of  meat  in  the  same  rooma 
in  which  [unconditionally]  wholesome  ment  [|  8]  i»  offered  f**r  sale  or  sold» 

S12. 

The  importation  past  the  customs  line  of  meat  in  hermetically  sealetl  cans,  or  in 
other  similar  vessels,  of  sausages  and  other  mixtures  made  from  chopped  me^it  is 
prohibited. 

As  for  all  other  meats,  the  following  provisions  relative  to  their  importation  paiift 
the  en.^U>ms  line  shall  l>e  in  force  until  December  31,  11*03: 

L  Fre^th  meat  may  be  imported  pa.st  the  customs  line  only  in  entire  carcasses,  but 
the  carciisaes  of  ne^t  cattle  (with  the  exception  of  calves)  and  of  swine  may  be  cut 
into  halves, 

Tlie  pleura  and  peritoneum,  lungs,  heart,  kidneys,  and,  in  case  of  cows,  the  udder 
als<:>,  must  be  attached  to  the  carcaia  in  natural  connection.  The  Bunde^rath  is 
authtirized  to  extend  this  provision  to  further  organs. 

2.  FrepAred  mtiat  may  be  imported  only  when  from  its  origin  and  its  preparation 
danger  to  hunmn  liealth  is,  as  sliown  by  exj^erience,  excluded,  or  wdien,  at  the  time 
of  importatiim,  its  harmlessness  to  man*a  health  i-an  I mj  determine*!  in  a  reliul>le  man- 
ner. This  determination  is  to  l>e  i^onsidered  impracticable,  ei^jpecially  in  8hi(imenta 
of  pickled  meatus  [Pockelfleisc!i],  when  the  weight  of  single  pieces  m  leas  than  four 
kilograms  [8.8  pounds  avoirdupois].  This  onler  does  not  apply  to  hams,  bacon,  and 
casi  ngs. 

Meat  M  hich,  although  pubjei'ted  to  a  preserving  f»roce?s,  hn?  practically  retftinerl 
the  properties  of  fresh  meat,  or  which,  through  suitable  trt'Htmmt,  nm  rtx-over  iliose 
prof>ertiei?,  is  not  to  be  considered  as  prepared  meat.  Such  meat  cornea  under  the 
provisions  of  number  I  [fresh  ineati*]. 

After  r>ecember  31,  1903,  the  conditions  governing  the  importation  of  meat  are  to 
be  determined  anew  hy  law.     If  no  new  law  is  enacted  by  the  tijne  mentioned,  the 
regidat ions  established  by  §  12,  jjaragraph  2,  shall  remain  in  force  until  further  niea^*,- 
urea  are  adopted* 
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§  13. 

Meat  passing  the  customs  line  shall  be  subject,  upon  its  importation,  to  an  official 
inspection  made  with  the  cooperation  of  the  customs  authorities.  Excepted  herefrom 
is  such  meat  as  is  proved  to  have  already  been  inspected,  according  to  regulations,  in 
the  inland  [inside  the  customs  line]  and  meat  intended  for  shipment  in  direct  transit. 

The  importation  of  meat  shall  take  place  only  via  certain  customs-houses.  The 
Bundesrath  shall  determine  these  customs-houses,  and  also  the  customs  and  revenue 
offices  where  the  inspection  of  the  meat  may  take  place. 

§  14. 

For  game  and  fowls  and,  further,  for  meat  taken  along  for  use  on  journeys,  the 
provisions  of  §§  12  and  13  shall  be  applicable  only  so  far  as  the  Bundesrath  orders. 

For  meat  imported  in  the  minor  frontier  trade,  as  well  as  in  the  trade  of  the  fairs 
and  markets  of  frontier  districts,  exceptions  to  the  regulations  of  §§  12  and  13  may 
be  made  by  order  of  the  [separate]  federated  governments. 

§  15. 

The  Bundesrath  is  authorized  to  decree  more  far-reaching  prohibitions  and  restric- 
tions of  importation  than  are  provided  in  §§  12  and  13. 

§  16. 

The  provisions  of  §  8,  paragraph  1,  and  of  §§  9  to  11  apply  also  to  meat  imported 
inside  of  the  customs  line.  Instead  of  the  innocuous  disposal  [see  §  9,  paragraph  5] 
or  of  the  safeguarding  measures  ordered  bj  the  police,  the  reexportation  of  the  meat 
may,  however,  be  permitted  under  corresponding  precautionary  measures,  so  far  as 
hygienic  considerations  do  not  contraindicate. 

5  17. 

Meat  which  is  not  intended  as  food  for  man  but  which  can  be  so  used  may  be 
imported  without  inspection,  after  it  has  been  rendered  unfit  for  human  food. 

§  18. 

The  inspection  (§  1)  of  horses  must  be  made  by  officially  recognized  veterinarians. 

Dealing  in  horse  meat  as  well  as  the  importation  of  such  meat  inside  of  the  customs 
line  sliall  take  place  only  under  a  designation,  in  the  German  language,  which  makes 
the  meat  recognizable  ;aa  horse  meat. 

Dealing  in  and  the  use  of  horse  meat  shall  be  permitted  to  meat  dealers  and  hotel, 
saloon,  and  restaurant  keepers  only  with  a  license  from  the  police  authorities;  the 
license  shall  be  revocable  at  any  time.  Horse  meat  may  be  delivered  to  the  above- 
named  tradespeople  only  so  far  as  such  a  license  has  been  granted  to  them.  In  the 
business  rooms  of  these  persons  it  must  be  made  especially  evident  by  means  of  an 
intelligible  sign  in  a  conspicuous  place  that  horse  meat  is  dealt  in  or  used. 

Meat  dealers  shall  not  offer  for  nale  nor  sell  horse  meat  in  the  same  rooms  in  which 
meat  from  other  animals  is  offered  for  sale  or  sold. 

The  Bundesrath  is  authorized  to  order  that  the  above  regulations  \ye  applied  to 
asses,  mules,  dogs,  and  other  animals  which  are  more  rarely  slaughtered. 

§  19. 

The  inspector  shall  clearly  indicate  upon  the  meat  the  result  of  the  inspection. 
Meat  imported  from  abroad  is,  in  addition,  to  be  clearly  indicated  as  imported  meat. 
The  Bundesrath  shall  detennine  the  kind  of  mark  [to  be  used]. 

§  20. 

Meat  which  has  been  subjected  within  the  [German]  Empire  to  the  official 
inspection  according  to  §§  8  to  16  may  l)e  made  subject  to  an  official  reinspection 
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only  for  tTia  piirfMJse  of  deteniiining  whetlier  it  hiia  spoiled  bi  the  njeantime  or 
whether  it  has  othyrwiae  suffered  any  rhaijgu  in  it«  coiiditiun  rundering  it  injurioae 
to  liealth. 

Etiiit'tmonttf  of  the  [separate]  ftxlemted  goverDmeots,  acconling  to  which,  for 
foniuinniti«^8  with  public  slaugliterh oases,  the  dealing  in  frea+h  meiit  may  he  sub- 
jet'ttM  to  rei^trietionp,  espe<'ially  to  the  ohhgatory  ini^pet'Hon  within  the  conmuinity, 
ehall  remain  tmiiitlueneed,  witli  the  provij*o  that  their  ai>pLieiibllity  shall  nut  ]ye 
made  dejjendent  upon  the  origin  of  the  meat. 

I  2L 

In  the  industrial  prepamtion  of  meat  no  materials  or  kinds  of  processes  8h all  Ixj 
np4?tl  whitdi  are  eapnlde  oi  imparting  to  t!ie  wareH  a  coiiditi^jii  injnrioua  to  health. 
It  is  forbidden  to  in^port  from  abrnad  suliIi  prepared  meat  or  to  tiffcr  it  for  sale,  to 
eell  it,  or  otherwise  to  hring  it  into  traliie. 

The  Buiidt^rath  shall  determine  the  njateriala  and  the  kiiid«  of  pn^ceasee  to  which 
thete  regulations  t^hall  l>e  applied. 

The  Biinde??nilh  ehall  order  how  far  the  regnlutiona  of  paragriiph  1  are  a])plieahle 
also  to  spe<!ial  materials  ami  khida  of  prooesse>^  which  are  apt  to  conceal  an  nnwhoie- 
eorae  or  inferior  quality  of  the  waree. 

J  22. 

The  BimdeFTath  is  aiithorissetl: 

L  To  it^sue  regidations  relative  to  detormining  whether  persons  possesB  suffident 
knowkHlge  [§  5]  to  act  m  meat  innpei'tors, 

2.  To  establish  general  principles',  according  to  which  the  inspection  of  f<xid  ani- 
malf<  and  of  meat  is  to  be  carried  out  an<l  for  the  further  treatment  of  the  food 
animals  and  of  the  me^t  in  case  they  are  not  passetl  [in  accordance  with  |  8]. 

3.  To  make  the  necessary  arrangements  for  carrying  out  the  provisions  of  J  12 
and  for  tletermining  the  fees  for  the  inspection  of  meat  brought  Lripide  the  customs 
line. 

§  23. 

The  laws  of  the  [separate]  federated  governments  determine  w^ho  has  to  bear  the 
cost  of  the  official  ins|>eetion  (11).  In  nil  other  matters  the  necessary  regulations 
for  carrying  out  the  law  shall  l>e  is^sued  by  the  governments  of  the  [separate]  ftnl- 
erated  States,  so  far  as  the  Bnudesralli  lia«  not  lateen  declared  competent  [rehfpK>n- 
sible]  or  in  so  far  a«  the  Bunde^rath  ntakes  no  use  of  the  authority  conferred  U|K>n 
it  by  f  22. 

5  24. 

Re;^ulations  of  the  [separate]  federated  governments  in  regaril  to  trichina  inspec- 
tion and  the  dealing  in  and  use  of  meat  which,  although  tit  a^  food  for  man,  is  con- 
siderably diminished  in  itii  nutritive  an<l  food  value;  further,  regulations  of  the 
[separate]  fe<lorate<l  governments  establishing  more  far-reaching  obligations  than 
does  this  law  relative  to: 

1.  The  animals  to  l>e  subjected  to  the  inspeetion. 

2.  The  carrying  out  of  the  inspections  by  oDicially  recognized  veterinarians 

3.  The  dealing  hi  rejected  meat,  or  of  meat  of  animals  designateil  in  §  18,  are  per- 
mti^ible  on  the  condition  tlmt  their  a[>plii'ability  shall  not  be  made  dependent  upon 
the  place  of  origin  of  the  food  ai^imal  or  of  the  meat. 

}  25. 

The  Bnndesrath  shall  deterniine  Imw  far  the  provisions  of  this  law*  apply  to  meat* 
iinporterl  into  that  part  of  the  Empire  sittiated  outside  of  the  customs  line. 
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§26. 

Imprisonment  in  jail  not  exceeding  six  months  and  a  fine  not  exceeding  one  thou- 
sand live  hundred  marks,  or  either  of  these  penalties,  shall  be  imposed  upon — 

1.  Any  person  who  knowingly  acts  in  contravention  of  §  9,  paragraphs  2,  4;  §  10, 
paragraphs  2,  3;  §  12,  paragraph  1;  or  §  21,  paragraphs  1,  2;  or  of  a  prohibition  based 
upon  §  21 ,  imragraph  3. 

2.  Any  i)er8on  who  shall  knowingly  bring  into  traffic  as  nutriment  or  fowl  for  man 
meat  which  has  been  imported  contrary  to  regulations  of  §  12,  paragraph  1,  or  meat 
which  has  been  rendered  unfit  for  human  food  according  to  §  17. 

3.  Any  person  who  shall  fraudulently  aflftx  or  alter  the  marks  provided  for  in  §  19, 
or  who  shall  knowingly  offer  for  sale  or  sell  meat  on  which  the  marks  have  been 
fraudulently  affixed,  altered,  or  removed. 

§27. 

A  fine,  not  exceeding  one  hundre<l  and  fifty  marks,  or  imprisonment  will  be 
imposed  upon — 

1.  Any  person  who,  through  carelessness,  shall  commit  one  of  the  acts  designated 
in  §  26,  numbers  1  and  2. 

2.  Any  person  who  shall  undertake  to  slaughter  an  animal  before  it  has  been  sub- 
jected to  the  inspe(!tion  prescribed  in  this  law,  or  [to  an  inspection]  ordere<l  on 
authority  of  §  1,  paragraph  1,  sentence  2;  §  3;  §  18,  paragraph  5,  or  §  24. 

3.  Any  person  who  shall  bring  into  traffic  meat  before  it  has  been  subjected  to  the 
inspection  prescribed  in  this  law  or  ordered  on  authority  of  §  1,  paragraph  1,  senteni^ 
2;  §  3;  §  14,  paragraph  1;  §  18,  paragraph  5,  or  §  24. 

Any  person  who  shall  act  in  contravention  of  §  2,  i>aragraph  2;  §  7,  paragraphs  2, 
3;  §  8,  paragraph  2;  §  11;  §  12,  paragraph  2;  §  13,  paragraph  2;  §  18,  paragraphs  2  to 
4;  also,  any  person  who  shall  contravene  orders  issued  in  accordance  with  §  15,  or 
§  18,  paragraph  5,  or  the  regulations  of  the  [separate]  federated  governments  con- 
cerning the  dealing  in  and  the  use  of  meat,  issued  on  authority  of  §  24. 

§28. 

In  the  ciises  [provided  for]  in  §  26,  numbers  1  and  2,  and  m  §  27,  number  1,  the 
confis<'ation  of  the  meat  shall  be  ordered  in  addition  to  the  penalty.  In  cases  [pro- 
vided for]  in  §  26,  number  3,  and  §  27,  numl)ers  2  to  4,  the  seizure  of  the  meat  or  of 
the  animal  may  be  ordered  in  addition  to  the  penalty.  In  the  case  of  confiscation,  it 
is  immaterial  whether  the  object  seized  belongs  to  the  condemned  person  or  not. 

If  the  prosecution  or  the  condemnation  of  a  given  person  is  not  possible,  then  the 
seizure  may  l>e  ordered  independently. 

§29. 

The  provisions  of  the  law  of  May  14,  1879  (page  145,  Reichs-Gesetabl.),  regarding 
the  ti'affi(!  in  nutriments,  foods,  and  articles  of  use  remain  unchanged.  The  pro- 
vi.^ions  of  §  16  of  said  law  shall  also  be  applicable  to  offenses  against  the  provisions 
of  the  present  law. 

§30. 

Those  provisions  of  this  law  which  relate  to  the  adoption  of  the  arrangements 
necessary  for  carrying  out  the  law  for  the  inspection  of  food  animals  and  of  meat 
shall  take  effect  on  the  day  of  the  promulgation  of  this  law. 

As  for  the  remainder,  the  time  when  the  law  goes  into  effect,  either  wholly  or  in 
part,  hIuiII  Ik?  fixe<l  by  an  imperial  order  with  the  assent  of  the  Bundesrath. 

In  witness  whereof,  under  our  own  signature  and  with  the  imperial  seal, 

CJiveii  at  the  New  Palace,  June  3,  1900. 

[l.  H.]  (Signed)     William. 

(Signeil)     Princk  of  Hoiienlohs. 


No.  2392.  Gesetz,  BETREFrEND   DIE  ScHLAcnxviEii   r>.'D   Flklschbeschal*.     Yom  3, 

Jlni  1900. 

Wir,  Wilbelm,  von  Gottes  Gnaxlen  Deuti^c'her  Kaiser,  Kcmig  von  Pr*?tisseti,  &r, 

>  vemninen  im  Namen  des  Reich^,  nach  erfotgter  Zusttmmung  des  BtindcismthH  utkI 

dcd  Reichatag^}  was  iolgt: 

§.1. 

Rindvieh,  Schwetne,  Schafe,  Ziegen^  Pferde  und  Hunde,  deren  Fleigt-h  ziini 
Genusse  fiir  Menacben  verwendet  werdcn  foU,  imtfTliegen  vor  mid  nach  dcr 
Bt^hhu'htiing  einer  amtlicbeu  Uiilersucharig.  Durch  Beschlusn  den  I5iiudri<ratljs 
kanii  dio  l'iitrrsnrhun>,T?pdidii  aiif  andert'S  ^chlachtvleh  auBgedL4iiit  wcrden. 

Bei  Nothfirhlatditungen  darf  die  l^ntorsuehuiig  vor  der  Schlaehttmg  unterbleiben. 

Per  Fall  der  Nfith«t*hlaehtung  iiegt  dann  vor,  wc^nn  zu  befiinAttri  ^teht,  das?  dan 
TliiiT  bh  /Alt  Atikunft  det*  ziistiiDdigcjii  Be>'chauera  vereudeii  oder  da*i  Fleidcb  dureb 
Vereehlmimening  des  krankhaften  Ziii?tande«  wt'sentlifb  on  Werth  verlieren  werde 
oder  wenti  dae  Tbier  in  FolgL'  einea  Ungluckefalls  sofort  getmik't  werdfn  raues. 

Biii  Si^hW'btthiercn^  deren  Fkdech  aofc«rhlies8lich  iin  eigenen  Hau^halte  dee 
BfHitzerw  verwendel  werdt?n  soil,  darf,  ^ofi^ru  Hie  keine  Jklerkiuale  cint^r  die  Ctenu^- 
tauglic'bkeit  des  Fltdstdies  aup^^cliiie^scDden  Erkrajikung  zt-igen,  die  Unten^uehimtr 
vor  der  Seblacbtung  nrid,  sofern  .sieh  .S'»lfhe  Mtrknuile  auch  boi  der  i^ehlacliiung 
niLlit  erg<^lK!Ji,  audi  die  Uutensm  hung  iia^di  der  Sehlachlung  unttrUleiben. 

Hint*  gewer^jsajFii^sige  Verwendung  vt>n  Fleisrb,  bei  welehem  aui  Grtrnd  den  Abs.  1 
die  UiitenjiK'bungunlerbleibt,  ist  v^Tboten. 

Als  itigener  Haunhalt  ii«  Sjn»<?des  Al>?.  I  istderllausbaltder  Ka^rnen,  Kmnk*  n- 
haui^er,  Erzit-bangsanstalten,  Bpeieeant^talt^n^  Gefangenanstalten,  Armt'ohauser  und 
ahnlicher  Angtalteii  mmna  der  Hausbalt  der  Serilacbt*:^r,  Fleii^cbb a  tidier,  Usmt-^ 
Schaak-  und  8peisewirtbe  nieht  anzusehen. 

Die  IjandeOTegieningen  sind  befngt,  fitr  Gegenden  und  Zeiten,  in  denen  eine  Qber- 
traglutro  Thierkrunkheit  berrscbt,  die  Uiit4?rsiuchung  aller  der  Seuchu  aue^ge^etzten 
SchUu'bttbiere  anzuordneu. 

|.  4. 

Fleitich  im  Hiniie  dieseg  Geeetzefl  sind  Thcile  von  wamJilutigen  Thien^n,  frij^rb  *ider 
zubt^r^jitet,  sufern  sie  sieh  zum  Geniisse  fur  MeDtJohen  eignt^n.  Al*^  Tbeilegelten  auch 
die  auH  warmblutigen  Tbieren  beiipeatellten  Fette  mid  VVurste,  andere  Erzeugmsse 
imr  in^weit,  al«  der  BmuK^ratb  rliei?  anurdnet. 

Zur  Vomabme  der  rnten?uchimg^n  Bind  Bi*se]ijud>pzirke  zu  bilden;  fiir  jeden 
derj^elU^n  i^t  minde^Htens  ein  Be^chaiier  (riowie  ein  S  tell  vert  reter  zu  bei^tellen. 

Dit^  Bildung  der  Bt*i?rhaubexirke  und  die  Bestellung  der  Bes*»  bauer  erfolgi  dureb 
die  Lande.«Mionlen.  Fiir  die  in  dvn  Armeekonservenfabriken  vorzunebmenden 
rntersuchnngen  konnen  seitens  der  MiUtarverwaltung  besondere  BeiMi^hauer  benteUt 
werden, 

Zu  Beachauern  smd  approbirte  Tbienirzte  oder  andere  Pereonen^  welehe  geniigende 
Kenatniaae  iiaehgewiesen  haben,  zii  beatellen. 

§.  6. 

Ergtebt  mch  bei  den  Untersucbungen  daa  Vorhandenaein  oder  der  VerdiicKl  '^^j***^ 
Krankheit,  fm  welebe  die  Anzeii^'epflicht  besteht,  so  igt  nach  Mase^be  der  13^*=*'*'^^'^=*^ 
geltendi^n  Vurat^brifUiU  zu  verfatkren. 
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§.  7. 

Ergiebt  die  Untereuchung  des  lebenden  Thieres  keinen  Grand  zur  Beanstandong 
der  Schlachtung,  so  hat  der  Beschauer  sie  unter  Anordnungder  etwa  zu  beobachtenden 
besonderen  Vorsichtemassregeln  zu  genehmigen. 

Die  Schlachtung  des  zur  Untereuchung  ges^ellten  Thieres  darf  nicht  vor  der 
Ertheilungder  Genehmigung  und  nur  unter  Einhaltungder  angeordneten  besonderen 
Voreichtsmafisregeln  stattfinden. 

Erfolgt  die  Schlachtung  nicht  spatestens  zwei  Tage  nach  Ertheilung  der  Genehmi- 
gung, so  ist  eie  nur  nach  erneuter  Untereuchung  und  Genehmigung  zulassig. 

§.  8. 

Ergiebt  die  Untereuchung  nach  der  Schlachtung,  dass  kein  Grand  zur  Beanstandung 
des  Fleirtches  vorliegt,  so  hat  der  Bescliauer  es  als  tauglich  zum  Genusse  fur  Menschen 
zu  erklaren. 

Vor  der  Untereuchung  durfen  Theile  eines  geschlachteten  Thieres  nicht  beseitigt 
werden. 

§.  9. 

Ergiebt  die  Untereuchung,  dass  das  Fleisch  zum  Genusse  fur  Menschen  untanglich 
ist,  so  hat  der  Beschauer  es  vorlaufig  zu  beschlagnahmen,  den  Besitzer  hiervon  zu 
benachrichtigen  und  der  Polizeibehorde  sofort  Anzeige  zu  erstatten. 

Fleisch,  dessen  Untauglichkeit  sich  bei  der  Untereuchung  eigeben  hat,  darf  als 
Nahrangs-  oder  Genussmittcl  fur  Menschen  nicht  in  Verkehr  gebracht  werden. 

Die  Verwendung  des  Fleisches  zu  anderen  Zwecken  kann  von  der  Polizeibehorde 
zugelassen  werden,  soweit  gesundheitliche  Bedenken  nicht  entgegenstehen.  Die 
Polizeibehorde  bestimmt,  welche  Sicherungsmassregeen  gegen  eine  Verwendung  des 
Fleisches  zum  Genusse  fur  Mens<'hen  zu  trcffen  sind. 

Das  Fleisch  darf  nicht  vor  der  polizeilichen  Zulassung  und  nur  unter  Einhaltuug 
der  von  der  Polizeibehorde  angeordneten  Sicherang8ma:?sregeln  in  Verkehr  gebracht 
werden. 

Das  Fleisch  ist  von  der  Polizeibehorde  in  unschiidlicher  Weisczu  beseitigen,  soweit 
seine  Verwendung  zu  anderen  Zwecken  (Abs.  3)  nicht  zugelassen  wird. 

§.  10. 

Er^ebt  die  Untereuchung,  dass  das  Fleisch  zum  Genusse  fiir  Menschen  nur  bedingt 
tauglich  wij  so  hat  der  Beschauer  es  vorliiutig  zu  beschlagnahmen,  den  Besitzer 
hiervon  su  ]>enachrichtigen  und  der  Polizeibehorde  sofort  Anzeige  zu  erstatten.  Die 
Polizeibehorde  bestimmt,  unter  welchen  Sicherangsraassregeln  das  Fleisch  zum 
Genusse  fur  Menschen  branch  bar  gemacht  werden  kann. 

Fleisch,  das  bei  der  Untereuchung  als  nur  bedingt  tauglich  erkannt  worden  ist,  darf 
als  Nahrnngs-  und  Genussmittcl  fiir  Menschen  nicht  in  Verkehr  gebracht  werden, 
bevor  es  unter  den  von  der  Polizeibehorde  angeordneten  Sicherangsraassregeln  zum 
Genui'S  fiir  Menschen  brauchbar  gemacht  worden  ist. 

Insoweit  eine  solche  Brauchbarmachung  unterbleibt,  finden  die  Vorschriften  des 
§.  9  Al>s.  3  bis  5  entsprechende  Anwcndung. 

§.11. 

Der  V(»trieb  des  zum  Genusse  fiir  Menschen  brauchbar  gemachten  Fleisches  (§.  10 
Abs.  1 )  darf  nur  unter  einer  diese  Beschaffenheit  erkennbar  machenden  Bezcichnung 
erf  ol  gen. 

Fleischhiindlern,  Gast-,  Scliank-  und  Speiaewirthen  ist  der  Vertrieb  und  die  Ver- 
wendung solchen  Fleisches  nur  mit  (ienehmigimg  der  Polizeil)eh6rde  gestattet;  die 
Genehmigung  ist  jederzeit  widermllich.  An  die  vorl)ezeichneten  Gewerbetreibenden 
darf  denirtiges  Fleisch  nur  abge^<i\HMi^'^T^tTv,>i^VH^\l  Uvnen  eine  solcbe  Genehmigung 
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erthf'ilt  worden  int.  In  deii  Go^chaftifraiirot^n  dit'^er  IVrwuien  mum  an  twiner  in  die 
Augen  fallendou  Stelle  diirch  deutlichou  Ansclilag  l>eii»>nder8  erkennbar  gt'niacht 
wcrden,  dass  Fleisch  der  im  Aba.  1  bezeichnetea  Beachaffeaheit  zuiii  W-rtrieb  oder 
zur  Verwcndang  koinint. 

FldHcbhiindler  durfeii  daa  Fleiisch  nicht  in  Riluraerijei  111  alien  oder  verkau  fen,  in 
welt  hen  tangliclies  Flelscli  (§.8)  feilgehalten  oder  verkauft  wird, 

S.  12. 

Die  Einfuhr  von  Fleiseh  in  luftdiclit  verscMosBenen  Biichsen  oiler  iihn lichen 
Gefiissen,  von  Wurjten  mv\  j^onstigen  Geniengen  aus  zerkleinerteui  Fleisch  in  diia 
Zfdlinland  hi  verboteii. 

Ici  Ueliri|:;en  gcdten  fur  die  Einfnr  von  Fleieirh  in  tUts  ZoUinland  bis?  /nin  31. 
Dezamber  UH3S  folgende  Bedingnngen: 

1.  Frisches  Fleisc!i  darf  jti  da.s  ZoUinland  mir  in  ganzeii  Thierkorpern,  diu  hd 

Rindvieh,  alLS8chliesr^1ich  der  KuHxt,  uind  bei  Sehwuinen  in  H;ilften  zetlegt 
eein  konn(?n,  ein*2efrdirt  werdcn, 

Mit  den  Thierkor[>ern  mnaiien  Bnit't  and  Biiuehfell,  Liinjjre,  llerz,  Nteren, 
bei  Kiihen  auiyii  dii**  Enter  in  iiMturlieiiem  Zu^aniinenhang  verbuiiden 
eetn;  der  Bundetsratb  ist  ermiiehtigt,  dies^c*  Vorr^elirift  anf  weitcre  Organs 
anftzudehncTi. 

2.  Znbereitck-s  Fleisch  darf  nor  einj^efiibrt  werden,  wenn  na<Oj  der  Art  &t>iner 

Gewinnung  nnd  Zilberdtung  Gefahrcn  fiir  die  mensehliehe  Gesundheit 
erfahraing»gemu33  aiugeaddossen  Bind  oder  die  Unseliildliehkeit  fur  die 
luenBchliehe  Ge^undheit  in  znverlfigwiiijer  Weise  bei  der  Einfuhr  sich  fest* 
etellen  lasst.  Dleae  Featstellung  gilt  als  unausfuhrl>ar  i nsln^ondere  Ix^i 
Sendnn^en  von  Pockelfleist-h,  Bofern  das  Gewicht  einzelner  8tucke  weniger 
als  vier  Kilogramni  [jetmgt;  auf  Bchinken,  8pcik  und  Diirnie  lindet  diese 
Vorst^-hrift  keine  Anwendnng. 

Fleii^ch,  uek'hes  zwar  einer  Behandlung  r.Min  Zwecke  seiner  Haltbar- 

machnng  nntttrzogen  wurden  ist,  aN^r  die  Eigensebafton  fiisrhtii  Fleisehea 

ini  Wej?entlichen  iHihiiltenhat  oderdtirch  entsprechende  Behandlung  wieder 

gewinnen  kann^  i^tnls  zubereit4?tes  Fleiseh  niiht  anzusehen;  Fleisch  stdidier 

*  Art  unterliegt  den  B»?i?itiniimingen  in  Ziffer  L 

Fur  die  Zeit  nach  dem  31.  December  19011  sind  die  Bedingungen  fur  die  Einfuhr 

von  Fleisn^h  g*fielzlieh  von  Neueni  zu  regeln.     Sollt*?  cine  Neuregelmig  bin  zn  dem 

bexeichneten  Zeitpunkte  nirht  zu  Stande  komnien,  so  bleiben  die  im  Ab:3.  2  fest- 

gesetzten  Einfulirbedingungen  bis  auf  Weiteree  niassgebend. 

M3. 

I>as  in  das  Zollinland  ehigehende  Fleiseh  unterliegt  bei  der  Einfuhreiner  amtliehen 
Untjersuehung  unler  Mitwirkung  der  Zolll*eIiurden.  Ausgonommen  hiervon  ist  daa 
narhwelslii'h  im  Inlande  Ijereils  vorschrifLsmiLssig  untersuchte  und  daa  /;nr  unrnittcl- 
baren  Durtdifnlir  bestimnite  Fh^isch, 

Dit*  Einfuhr  von  Fleiseh  darf  nur  uWr  Ijestlmuite  ZoUjimter  erfolgen.  Der 
Bundesrath  beKeiehnet  diese  Aemter  eowie  diojenigen  Z(dl-  und  Steuerstellen,  Yi^i 
welchen  4lie  Untersucbung  dea  Fleiechesr  stattfinden  kann. 

5.  14. 

Auf  Wildpret  und  Fe^lervieh,  ferner  auf  daa  znni  Bei  sever  branch  mitgefiihrte 
Fleisch  finden  die  Bestlnirnnngen  der  J§.  12  and  13  nnr  ini*oweit  Anwendung,  ala 
der  Bunde^rath  die«  anoninet, 

Fiir  da.s  im  kh-inen  Gronzverkehr  3«owie  im  MeFs- nnd  Marktverkehr  des  Grenz- 
boKirkf?8  eingehende  Fleii^tdi  konnen  durch  Aoi^nhuing  der  Landesregierungen 
Ausuahmen  von  den  Bi?stinimungen  der  §§.12  and  13  zugeUiBs^iw  >K^tv5^i\t, 
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§.  15. 

Der  Bundesrath  ist  ennfichtigt,  weitergehende  Einfuhi^'erbote  und  Einfuhrbe- 
Bchrankungen,  als  in  den  §§.  12  und  13  vorgesehen  sind,  zu  beschl lessen. 

§.  16. 

Die  Vorschriften  des  §.  8  Abs.  1  und  der  §§.  9  bis  11  gelten  auch  fur  das  in  das 
Zollinhind  eingehende  Fleisch.  An  Stelle  der  unschiidlichen  Beseitigung  des 
Fleisohes  oder  an  Stelle  der  polizeilicherseits  anzuordnenden  Sicherungsniassregoln 
kann  jedoch,  insoweit  gesiuidheitliche  Bedenken  nicht  entgegenstehen,  die  Wie- 
dt^rausfuhr  des  Fleisches  unter  entsprechenden  Vornichtsniassnahmen  zngel&<sen 
werden. 

§.  17. 

FleiHch,  welches  zwar  nicht  fiir  den  menschlichen  Genuss  bestimmt  ist,  aber  dazu 
verwendet  wertlen  kann,  darf  zur  Einfuhr  ohne  Untersuchung  zugelassen  werden, 
nachdom  es  zuin  Genusse  fur  Menschen  unbrauchbar  gemacht  ist. 

§.  18. 

Bei  Pferden  mm?s  die  Untersuchung  (§.  1 )  durch  approbirte  Thienirzte  vorgenom- 
men  werden.  . 

Der  Vertrieb  von  Pferdefleisch  sowie  die  Einfulir  solchen  Fleisches  iu  das  Z<»l!in- 
land  darf  nur  unter  einer  Bezeichnung  erfolgen,  welche  in  deutscher  Sprache  das 
Fleisch  als  Pferdefleisch  erkennbar  macht. 

Fleischhdndlem,  Gast-,  Schank-  und  Speisewirthen  ist  der  Vertrieb  und  die  Ver- 
trieb und  die  Verwendung  von  Pferdefleisch  nur  mit  Genehmigung  der  Polizeilje- 
horde  gestattet;  die  Genehmigung  ist  jederzeit  w  iderruflich.  An  die  vorbezeiclme- 
ten  Gewerbetreibenden  darf  Pferdefleisch  nur  abgegeben  werden,  soweit  ihnen  einc 
solche  Genehmigung  ertheilt  worden  ist.  In  den  Geschaftsraumeu  dieser  Personen 
muss  an  einer  in  die  Augen  fallenden  8telle  durch  deutlichen  Aiischiag  bee^ondere 
erkennbar  geniaclit  werden,  dass  Pferdefleisch  zum  Vertrieb  oder  zur  Verwendung 
komint. 

Fleinchhandler  diirfen  Pferdefleisch  nicht  in  Raumen  feilhalten  oder  verkaufen,  in 
welchen  Fleisch  von  anderen  Thieren  feilgehalten  oder  verkauft  wird. 

Der  Ikmdesrath  ist  ermjichtigt,  anzuordnen,  dass  die  vorstehenden  Vorschriften 
auf  Esol,  Maulesel,  Hunde  und  sonstige,  seltener  zur  Schlachtung  gelangende  Thiere 
entsprechende  Anwendung  flnden. 

§.  19. 

Der  Beschauer  hat  das  Ergebniss  der  Untersuchung  an  dem  Fleische  kenntlich  ru 
maclien.  Das  aus  dem  Auslande  eingefiihrte  Fleisch  ist  ausserdein  als  Bolchei> 
kenntlich  zu  machen. 

Der  Bundesrath  bestimmt  die  Art  der  Kennzeichnung. 

§.  20. 

Fleij»4h,  welchee  innerhalb  des  Reichs der  amtlichen  Untersuchung  nach  Jklasf^l^ 
der  §§.8  ))is  10  iinterlegen  hat,  darf  einer  abermaligen  amtlichen  Untersuchung  nur 
zu  (leni  Zwecke  untorworfen  werden,  um  fostzustellen,  ob  das  Fleisch  inzwiri.*]i»'n 
verdorlHMi  i.st  oder  sonst  eine  geiJundheitsschiidliche  Veriindenmg  seiner  Beschaffen- 
heit  erlitten  hat. 

Landesrochtliche  Vorschriften,  nach  denen  fiir  Gemeinden  niit  offentliclnn 
SchlachthauHern  der  Vertrieb  frischen  Fleisches  Beschninkungen,  iusbeeouderv  dem 
Beschauzwang  innerhalb  der  Gemeinde  unterworfen  werden  kann,  bleiben  mit  der 
Masijgabe  unl>eruhrt,  dass  ihre  Anwendbarkeit  nicht  von  der  Uerkunft  des  Fleischer 
abhiingig  gemacht  werden  darf. 
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S.  21. 

Bei  der  jjewerbsmiUtfigen  Zubereitunjj  von  Fk'isch  durft-u  S^>ffe  otler  Art^n  dea 
Verfahrens,  wekdio  der  Wuiire  tn\w  gt'i^aiiflhi^rt^^^hudlirhe  Bestliaffenlieit  zu  ver* 
] ei  he n  ve rni ugi  n ,  n  ie h t  uii  j^e we i j d e t  w  e r< I eii .  Ks  h t  ve r\  m jte ti ,  dera rti g  zu be rei teti»a 
Flei;<*'h  aiis  deiii  Auslaiid  eiiizufuhreitf  foilzidialten,  /u  verkaufen  ixli^r  son^t  in 
\'orkehr  zu  bringen. 

Der  Bunde,smth  l>ej?tiinxnt  die  Stoffe  tiii<l  die  Arten  de**  A>rfabreii8j  anf  weli  ho 
diejie  Vorschrifteu  Anv\endunK  finclen, 

Der  Bundesratli  ordnet  an,  inwieweit  die  Vorsehriftcn  <iea  Abs.  1  auch  auf  be- 
stimmte  Stoffe  und  Arten  dea  Verfahrens  Anwendnrjg  flnden,  welche  eine  gesunrl- 
heitsyehiidliehe  oder  ininderwerthige  IJeschaffenheit  der  Waare  zu  verdeeken  gt>- 
eigriet  sind. 

|.  22. 

Der  B  nudes  rath  it^t  ermaobtigt, 

1.  Vurschriften  iiber  den  Nachweis  genugender  Kenntnisse  der  Flei»chbeRjhaner 
zu  erlaa^en, 

2.  Grundaiitze  aiafausteUeu,  nach  welchen  tile  Scblachtvieh-  und  Fleiecbbesehaii 
ansizufuhren  und  die  weitere  Behan<!hing  des  SehlaehtvieljH  und  Flei^eli**?  im 
Falle  der  Beanstandung  Htnttzulindm  hat, 

3.  die  zur  AutilTihrimg  der  Bestimiaun^n  in  dem  §.11!  erforderliehen  Anf»rd- 
nungen  zu  trefCen  und  die  Gebiihren  fiir  die  Uiilereuchung  dess*  in  das  Z<:»llin- 
laud  emgehenden  FleificiieB  feetzusetzea. 

{.23. 

Wem  die  Kosten  der  amtliehen  rnten«nfhung  (f.  1)  zur  f^*it  fallen,  regelt  sich 
naeh  Laiide*'recht.  Irn  rehrijs^n  werden  die  zur  Ausffihmng  des  Gesetxes  erforder- 
lichen  Besstinjumngen,  in^nweit  nieht  der-  Bynde«mth  fur  zut<tilndig  erklart  ikI  oder 
infioweit  er  von  einer  dureh  §.  22  ertheilten  Ermiichtigimg  keinen  Gehraurh  marht, 
von  den  Landesregieniugen  erlaasen, 

|.  24. 

Liuidesrerlitliehe  Vorschriften  ul>t*rdieTrichinenachau  und  iiljer  den  Vertrieb  und 
die  Verwendung  von  Fleiet^h,  welches  zwar  zuni  Genusi*e fur  Meni^t hen  tauglieht  jedoeh 
in  Beineni  Nahmngs-  und  Genusswerth  erbeblieh  berabgeeetzt  ist,  ferner  laritk^reeht^ 
hehe  Vorschriiten,  welche  ndt  Bezug  auf 

L  die  der  TJntersuchung  zu  funterwerfenden  Thiere, 

2,  die  Ausfiihrung  der  Unt^^rtsuchungen  durch  apjprobirte  Thieriirzte, 

3.  den  Vertrieb  l>eanstaodeten  Fieischee  oder  des  FleiHche^  voii  Thieren  'ler  iiii 
§.18  l>ezeidiiieteu  Aiteri 

weitergehende  Verpfiichtungen  ala  dieses  Gesetz  l)egrundeii,  niiid  mit  dir  Ma.^s?gabe 
^ulassig,  dat*!*  ihre  Anwendbarkheit  nieht  von  der  Ilerkunft  des  Sciilaehtviehs  oiler 
dee  Fleiaehea  abhangig  gemacht  werden  darf. 

§.  25. 

Inwieweit*lie  Vorseliriften  dieses  Gesetzes  auf  dm  in  die  ZollaushfehJusse  ciugefiihrta 
Fleit^ch  Anwendujig  zu  linden  haben^  l>e^tininit  der  Bundesrath. 

§.  26. 

Mit  Gefungni8«  bis  zn  seebs  Monaten  und  iidt  Geld«trafe  bis  zu  eintBUsendfimf- 
bundert  Mark  oder  mit  einer  dioser  iStrafen  wird  !>eHtraft: 

1.  wer  wissentlieh  den  Vorschrifteu  des  §.  9  Abs.  2,  4,  des  §.  10  Abs.  2,  3,  de«  §. 
12  Abi*.  1  nder  de;^  §21  Ab^.  1,  2  oder  eineni  auf  Grund  des  J.  21  Abu.  3 
ergungeueu  Verhote  zuwiderhandelt; 
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2.  wer  wissentlich  Fleiech,  das  den  Vorschriften  des  §.  12  Abe.  1  zuwider  emge- 
fiihrt  Oder  auf  Grund  des  §.17  zum  Genusse  fur  Menschen  unbrauchbar 
gemacht  worden  ist,  als  Xahnings-  oder  Genussmittel  fur  Menschen  in  Verkehr 
bringt; 

3.  wer  Kennzeichen  der  im  §.  19  vorgesehenen  Art  fillschlich  anbringt  oder  ver- 
fiilscht,  oder  wer  wissentlich  Fleisch,  an  welchem  die  Kennzeichen  falschlich 
angebracht,  verfiilscht  oder  beseitigt  worden  sind,  feilhiilt  oder  verkauft. 

§.27. 

Mit  Geldstrafe  bis  zu  einhundertfiinfzig  Mark  oder  mit  Haft  wird  bestraft: 

1.  wer  eine  der  im  §.  26  Nr.  1  und  2  bezeichneten  Handlungen  aus  Fahrliissigkeit 

begeht, 

2.  wer  eine  Schlachtung  vomimmt,  bevor  das  Thier  der  in  diesem  Gesetze  vorpe- 

schriebenen  oder  einer  auf  G  rund  des  §.  1  Abs.  1  Satz  2,  des  §.  3,  des  §.  18 
Abs.  5  oder  des  §.  24  angeordneten  Untersuchung  unterworfen  worden  L-Jt, 

3.  w^er  Fleisch  in  Verkehr  bringt,  bevor  es  der  in  diesem  Gesetze  vorge«chrie- 

benen  oder  einer  auf  Grund  des  §.  1  Abs.  1  Satz  2,  des  §.  3,  des  §.  14  Abs.  1, 
des  §.  18  Abs.  5  oder  des  §.  24  angeordneten  Untersuchung  unterworfen 
worden  ist, 

4.  wer  den  Vorschriften  des  §.  2  Abs.  2,  des  §.  7  Abs.  2,  3,  des  §.  8  Abs.  2,  des  §. 

11,  des  §.  12  Abs.  2,  des  §.  13  Abs.  2  oder  des  §.  18  Abs.  2  bis  4,  ingleichen 
wer  den  auf  Grund  des  §.  15  oder  des  §.  18  Abs.  5  erlassenen  Anoninungen 
oder  den  auf  Grund  des  §.  24  ergehenden  landesrechtlichen  Vorschriften 
iiber  den  Vertrieb  und  die  Verwendung  von  Fleisch  zuwiderhandelt. 

§.  28. 

In  den  Fallen  des  §.  26  Nr.  1  und  2  und  des  §.  27  Nr.  1  ist  neben  der  Strafe  auf  die 
Einziehung  des  Fleisches  zu  erkennen.  .  In  den  Fiillen  des  §.  26  Nr.  3  und  des  §.  27 
Nr.  2  bis  4  kann  nel)€n  der  Strafe  auf  die  Einziehung  des  Fleisches  oder  des  Thiere^ 
erkannt  werden.  Fiir  die  Einziehung  ist  es  ohne  Bedeutung,  ob  der  Gegenstand 
dem  Venirtheilten  gehort  oder  nicht. 

Ist  die  Verfolgung  oder  Verurtheilung  einer  bestimmten  Person  nicht  ausfiihrbar, 
BO  kann  auf  die  P^inziehung  selbststiindig  erkannt  werden. 

§.  29. 

Die  Vorschriften  des  Gesetzes,  betreffend  den  Verkehr  mit  Nahrungsmitteln  Genuse- 
mitteln  und  Gebrauchsgegenstiinden,  vora  14.  Mai  1879  (Reichs-Gesetzbl.,  S.  14o) 
bleiben  unberiihrt.  Die  Vorschriften  des  §.  16  des  bezeichneten  Gesetzes  findcn 
auch  auf  Zuwiderhandlungen  gegen  die  Vorschriften  des  gegenwartigen  Gentzes 
Anwendung. 

§.  30. 

Diejenijjjen  Vorschriften  dieses  Gesetzes,  welche  sich  auf  die  Ilerstellung  der  zur 
Durchfiihriing  der  Schlachtvieh  und  Fleisch beschau  erforderlichen  Einrichtimgen 
beziehen,  treten  mit  dem  Tage  der  Verkiindigung  dieses  Gesetzes  in  Kraft, 

Im  Uebrigen  wird  der  2Ceitpunkt,  mit  welchem  das  Gesetz  ganz  oder  theilwetf^  in 
Kraft  tritt,  durch  kaiserliche  Verordnung  mit  Zustimmung  des  Bundesraths  bestinirnt. 

Urkundlich  unter  Unserer  Ilochsteigenhundigen  Unterschrift  und  bei  ge<inicktera 
kaiserlichen  Insiegel. 

Gegebcn,  &c. 

Neues  Palais,  den  3.  Juni  1900. 

[l.  s.]  (8igne<^l)  Wilhelm. 

(Signed)  Fiiast  zv  HoHKXLoirB. 


IMPOKTS  AND  EXPORTS  OF  ANIMALS  AND  ANIMAL 

PRODUCTS. 

By  Geobge  Fayette  Thumpson, 
Eilitoriid  Clerk t  Bim^au  of  Amrmtl  htdnniry. 

The  liureao  of  Statistics  of  th(^  Treasury  Department  reports  that 
the  totiil  value  of  exports  of  all  kirid-s  for  the  year  11)00  wits 
$1,477,1M0,660,  an  increase  over  1S09  of  the  krgc  sma  of  |202,481,G1>5, 
The  iiierease  of  ISOn  over  181^8  Avas  oiily  about  ^i^<)JKH>,(kX). 

The  total  value  of  animalt^  utid  animal  produetis  exported  in  11H)0 
-was  S?2T  1.820, 854,  being  an  increase  over  1S99  of  $li>,541,367.  This 
show  in  t^  18  not  quite  so  gratifying  as  that  of  181*9  over  1898,  when 
tliere  mils  an  increase  of  !Sl8,33i3,3liO.  The  tiible  given  below  show8 
tlic  total  value  of  exports  of  animals  and  animal  products  and  Ihe  gain 
or  loss  ov<?r  the  previous  voar  for  tho  years  1892  to  19nO,  inclusive: 

Vtitite  of  e.cptjrts  of  animaia  ami  rtvimal  pnjducU^  18^2-1SK)0. 


Yt'air. 


1892 
1S94 

vm 
ifm 

\%m 

1099 
1900 


Villiie  of 
ex  purls. 


$224,631,279 
I»6,243«d66 
215, 4<  .2, 966 
219. 492.191 
217,04«,412 
214.400,463 
237.952,127 
2JW,285.4S7 
27l,83fi,8M 


Onln  (  + )  or 


-f28,2SB,913 
+19.2l9>.VsK) 
4-4,029,lS5 
-2,443,779 
-2.<M7>19 
+23,651,064 
+18,3!!2,:S5Q 
+15.541,367 


These  figures  include,  besides  animals  and  meat  and  dain*  products, 
leather,  hoot-s  and  shoes,  hanies.s  and  saddles,  bones,  hoofs,  horns, 
candles,  t^gg^^j  feathers,  glue,  grease  and  grease  scraps,  hair  and  hair 
mamifactures,  lard  oil,  and  wool,  both  raw  and  manufactured. 

Hides  and  skins  other  than  furs  were  exported  in  WM)  to  tlie  value 
of  1^1,051,435,  an  increase  over  the  previous  year  of  iS281,508. 

Exports  of  leather  and  leather  manufactures  in  1900  were  valued  at 
127,109,014,  an  in(*rease  during  the  year  of  $359,181,  being  btit  a 
small  gain. 

The  following  figures  speak  for  the  value  of  the  exports  in  IIKMJ  of 
meats  and  meat  products;  Canned  beef,  ^5,150,013,  an  increase  of 
*020,403over  1899;  fn^h  Tieef,  !p29,307,778,  an  increase  of  $1,113,081; 
tallow,  $4,074,801,  an  increase  of  *101,250  only;  bacon,  $37,099,980, 
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showing  a  loss  of  trade  over  1899  of  $4,908,939;  hams,  $21,043,597,  a 
very  small  gain;  pork,  $11,368,181,  an  increase  of  $1,036,561;  lard, 
$42,033,597,  an  increase  of  $480,455;  oleomargarine,  $11,985,976,  a 
small  increase;  butter,  $2,396,662,  a  heavy  loss  of  $2,206,682;  cheese, 
$5,549,254,  a  large  increase  of  $2,173,146;  milk,  $1,288,127,  an 
increase  of  about  $100,000;  wool  and  wool  manufactures,  $1,429,738, 
an  increase  of  about  $200,000. 

The  following  table  shows  the  value  of  the  imports  of  animals  and 
animal  products  for  the  four  years  1897  to  1900,  inclusive: 

Table  tthowing  tlie  value  of  imports  of  animah  and  animal  products  for  the  years  18V7-1W0. 
[Compiled  from  rci)orts  of  the  Bureau  of  Statistics,  Treasury  Department.] 


Articles  Imported. 


Horses 

Cattle 

Sheep 

All  other,  including  fowls . 
Bones,  hoofs,  horns,  etc  . . . 

BrLstli.^ 

Kggs 


Feathers,  etc. 
Glue 


Grease  and  oils. 

Grease 

Hair 


Hides  and  skins 

Hide  cuttings  and  glue  stock 

Leather  and  leather  manufactures  . 

Meat  and  meat  extracts 

All  other  meat  products 

Dairy  i>ro<lurt8 

SaiLsajre  cnslngs 

Wool  and  wool  manufactures 


1897. 


$505,838 

3,581,643 

1,146,922 

212,078 

252, 8G4 

1.308,932 

9,250 

5,594,143 

1?2,2{V5 

834,416 

47,889 

2,383,709 

33,230,749 


13,163,302 

628, 798 

60,358 

2,232,382 

194. 191 

93,863,761 


Total I    159. 411, 989 

I 


9621,836 

2,730,882 

1,187,210 

242,060 

784,360 

1,245,501 

6,631 

4,649,479 

446,019 

380,666 

243,742 

1,829,112 

39,906,373 

290,500 

11,346,815 

175, 580 

110,031 

1,807,065 

560,  W3  I 


1899. 


.^' 


20,794.324 


$581,928 

2,235,373 

1,305,063 

282,383 

988.602 

l,8n,010 

24,628 

4,719,756 

628, 7G.5 

575,068 

245,710 

2,477,332 

51,127,660 

1,068,273 

11,894,318 

390,949 

114,603 

2.271,7(>4 

622,644 

26,256,772 


t886,Ml 

1,871,546 

l,2eO,lS2 

13\f^9 

1,031,  ?25 

1,9Q6.2S9 

7.st2 

l,461.:y«8 

491,190 

475.  SKS 

19K.  \^ 

•2.065.ai2 

51.590.4:3 

l,l86,rc»: 

13,298,937 

390.1T'> 

62,4«>4 

2,010,104 

7:»..=>29 

35.016,152 


95,258,137  I     109,583,000 


116.176.976 


The  total  value  of  the  imports  of  1900  was  $116,176,970,  being  an 
iru'iease  over  1899  of  $6,573,976.  The  increase  last  j-ear  over  189S 
was  $14,324,863. 

The  principal  articles  of  this  large  value  of  impoi'ts  are  hides  and 
skins,  with  $51,590,433;  leather  and  leather  manufactures,  with 
$13,21)8,937,  and  wool  and  wool  manufactures,  with  $35,016,152. 

Among  the  hides  and  skins  imported  were  69,121,666  pounds  of  groat- 
skins,  valued  at  $19,009,537,  being  27.5  cents  per  pound.  In  addition 
to  th(\s(%  morocco  skins  were  imported  to  the  value  of  $2,940,949. 

Th<»  .-^um  of  $18,3ir>,739  was  paid  for  the  hides  of  cuttle  im|x>rt4Hl, 
this  being  an  increase  of  nearly  $2,000,000  over  1899. 

Next  to  hides  and  skins,  the  largest  item  of  impoi*tation  was  wool 
and  wool    manufactures,  the  total  value  of  which  was   $35,016,152. 
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This  was  an  increase  over  18!f>9  of  j8,750,380.  Of  the  total  sum, 
lfili>,210,062  wore  paid  for  raw  wool  and  $15,806, Oi>0  fur  wool  maim* 
facturoi?. 

The  total  value  of  anioiiil.s,  ineluding  fowls,  whivh  were  exported  iu 
ISJUO  wa^  ^9453,012,  a  gain  of  $lt,443,ii04  over  1S99.  Of  this  criiiu, 
*3,13;^;7U3  imist  be  ei'edited  to  ciittle,  $3,354,064  to  horses,  $;3,y55,T93 
to  mules,  and  $39,397  to  yheep.  There  was  a  small  decrease  in  the 
value  of  the  hog^  exported. 

The  accoinpan^'ing  table  shows  the  number  and  value  of  live  animals 
exix>rted  and  the  eountries  to  which  they  were  exported: 

Number  and  ealue  of  exporU  af  fann  animals  for  Ou  year  1900  and  couniriei  Iq  which 

exporkd. 

[Complied  from  reports  of  the  Bureau  of  StutMics,  Treasnry  Depjirtment.] 


Countiy  to  whlcb  exported. 


Number.      Value. 


C0,44t 
2,«05 


423,1141  I    aJ»,M9.]<H 


Cattle: 

tJiiUtHl  Kinifdoin.. 

Ot h  < '  r  E 1 1  n ' pt! 

BrJtiRh  North  Ameriim ,, 

Ccntml  Auierican  StatesiiJid  Briti&h  Hondnivs 

M  t*  X  f  CO .......... . - , 

WL'st  Indies  and  Bermuda ..,...♦„.... 

South  America ,. ,,,,. 

Ai*ift  and  Ocennla ....... 

Other  countries .-.. .....*, 

Total,,. 

BogH: 

VTiitt'4  King<1oin...,., 

flrilish  North  America..... 

il.xk'o _.. ,., , , 

W*:st  Im1i(3tand  Bennuda ..„...,•... 

Stmlh  Atuerica ..,, , 

Asia  i»n<1  Oceania 

Other  i-cjuntricfi., 

Total 

Horwsr 

Unitttd  Kingdom. 2S,d62  4,afl2.6Ba 

Frnnci* ........ , 10  17,fl7S 

Ocmiftny , 2,Ga7  410,215 

Other  EuTojw , 2,3m  234,fifi<) 

British  North  America 9,571  87n,00» 

Ci^ntral  AmcriciingUites and  Britiab  Honduras... 74  I0,7fl0 

Mexiw KM  Bfi.TSO 

West  Indieaand  B<^niind»  ...„.„.. :,......... 5,089  aO7,440 

f^ouih  .\merica....... 12  2,2i5 

Fnwnlln 264  «},790 

Pbillppint-  Isiiifids 2,471  189,610 

a  The  *?ommcrce  bf;twecn  the  United  States  ami  Hawaii  and  Porto  Rleo^  rcsptht'tivelr*  i»  nt*t 
inchiflvd  in  the  siaumenis  of  tho  foreign  tnidc  of  llie  Cnftrd  i?riite-s  after  June  30,  1900,  hul  tl»c  trade 
of  Utiwtiil  with  foreign  countries  \»  hu'hult-d  In  the  slateuiont  of  the  commerce  of  the  United  Statos 
after  tliat  dale.    The  commerce  of  Porto  liico  is  alutwn  separately. 


S3,fn5 


tfl9«f<36 
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Number  and  value  of  exports  of  farm  animals  for  the  year  1900  and  countries  to  tchich 

exported — Continued. 


Countries  to  which  exported. 

Number. 

Value. 

Horses— Continued. 

Other  Asia  and  OceaniA          

8,860 
23,242 

DoUan. 
349  900 

Africa 

2,215,«.'7 

Total 

79,620 

9  102  432 

Mules 

50,179 

4,757  Kj2 

Sheep: 

United  Kingdom 

96,C72 

729,710 

Other  Europe 

Britisli  North  America 

42,677 

8,509 

4,407 

1,069 

167 

98  370 

Mexico 

13,oQS 

West  Indies  and  Bermuda 

aM24 
10,531 
13,496 

South  America 

Other  countries 

Total 

148. 391 

900,  "J^l 

All  other,  including  fowls 

256,9^1 

For  convenience  in  comparing  imports  and  exports  of  live  animals 
a  table  has  been  prepared  which  gives  statistics  for  the  iSve  years  1S96 
to  11)00,  inclusive,  and  is  as  follows: 

Number  and  valm  of  imports  and  exports  of  farm  animals  for  the  years  1896  to  1900. 
[Compiled  from  reports  of  the  Bureau  of  Statistics,  Treasiiry  Department.] 
Hogs. 


Year. 


EXPORTS. 

189G 

1897 

1898 


Cattle. 


Num- 
ber. 


3ai, 

417,409 

J  397,879 


1899 409, 17C. 

1900 423. 181 


IMI'ORTS. 

1896 

1897 


111,653 
403, 

1898 !  '2CA,f<26 

1899 1  1SG,5% 


Value.   I 


Num- 
ber. 


Value. 


Dollar  )t.  1  Dollars. 

36,570,412  33,785  367,917 
1^,379,  532,  16, 841 ;  150,814 
:W,463,267i  16,879|  117,M6 
:W,685.46l'  52,230i  3<».609 
33,819,164!  33,915;  613,836 


988. 677, 
3,581,6431 
2, 730, 8H2 
2, 2:^5, 383 


1900 142,  a'5j  1, 871, 546 


Num- 
ber. 


Horses. 
Value. 


28,632 
45,642 
48,91' 
49,983 
79,520 

8.252 
5, 993 
2,718 
3,215 
3.541 


Dollars. 

3.601,137 

5,617,265 

6. 010, 773 

5,747.468 

9,102,432 

509,819 
505,838 
321.835 
581,925= 
886,811 


Mules. 


Num- 
ber. 


6,534 

7,753 

6,996 

20,228 

50, 179 


Value. 


Dollar  f. 

475, 106 

631,904 

514,569 

1,702.099 

4,757,892 


Sht»ep. 


Num- 
ber. 


i    Value, 


I  DoHarf. 
323,576  1,948,  Ml 
218,427  1.331,712 
176,498'  1,070.91.5 
150.824J  861,  SS7 
148,391       900. 7»t 

382,443,  l,013,l.«l 
414.455,  1,145,92! 
3G0,820!  1,187,210 

361,  rji]  1,  savors 

345,9851  1.2C0,132 

I 


EXPORTS  TO   THE   UNITED   KINGDOM. 

Interest  always  attiiches  to  the  United  Kingdom  as  an  importer  of 
our  products.  She  purchased  this  class  of  goods  from  us  in  1899  to 
the  value  of  $155,335,291),  while  in  1900  the  value  arose  to  $163,821,600, 
this  being  an  increase  of  $8,480,367  over  1899.  The  gain  of  1899  over 
1898  was  $0,295,516. 

It  should  be  stated  that  these  amounts  do  not  give  the  exact  exp>ort$, 
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as  with  sin^eral  items  the  exports  are  not  given  hv  eoiiii tries  of  import. 
The  aeeompuriyiiig  t^ible  shows  tho  iteuij*  eoiisidered,  and  it  also 
ioeludes  the  figures  for  1899  in  order  that  eoiupari^ons  may  be  made: 

Quantify  ittid  vahn'  of  animah  und  uniitml  prwhuia  fmrcht^d  hif  (he  i'hittd  Kingdom 
fn^m  the  imhd  *St<i(4'is  in  the  ijtars  J 899  and  1900, 

(Coiupik**!  ironi  reports  of  the  Burenu  ot  Stntistir.s,  Tu'aBury  DrrM>rnnent.] 


Article. 

1899. 

1900. 

Qimntlty. 

VaIuo. 

Qtiantltf. 

VAlne. 

CttHle 

Kumber, 

»03.539 

24 

24.288 

95,999 

POHUdg. 

284.  a9a 

Mhr$. 
27, 737, 770 

m 

8,n2,7»3 
CB2,727 

:ti .  is&i 

&{5,02U 

DoUarg. 
31,414,063 

Hogii^-,..., ,. ..„ 

HoiBea - ,. 

28.902 
96,fJ72 

Pounds. 

L*i3,754 
2f5,924,^'i 

4,362.562 
729,710 

111  092 

Bbeep 

fiole  lea tber......-*,,,*»-,,,,^.,>^. »».,♦,.».,. 

32,069,378  1       ^  naR  m\ 

4,000,378 
9  63a  691 

TTppc^r  leather, 

10.802,144 

710. 131 

2.6M,291 

y7  ofirt  ifto 

Bck'^In  llttil  ^OCJi    ,                               .....           ■■• 

1.  094,672 
8,3L'6,442 

28,W3,559 
1,277,138 
2.026,362 

80,375>054 

18,242,051 
6,241,112 

14,244.97? 
737  144 

ITflnrn'il  bcof  . »  .            .      ..♦-.h..».,.  ..»».,.,, 

3S,  464,654 

S19, 834,  65^ 

3M,  123, 691 
822,800,648 

21, 047,7^9 

40,535,458 
876,137,577 
170,5ft9,9{» 

85,470.352 
205.401,297 

10,002,294 
6,092,512 

49,924,492 

Trc^h  beef ...,,...,,,.....,...,.,. 

Other  bt;uf .., 

19,324,965  1       r  mn  <)eus 

Tiilluw  .,...••.«...•.*. 

39,822,550 
401,168,150 
178,322,322 

217, 172.  N3 

7,ar»,&n 
I7,ooi.titia 

29,272,70-2 

1,700,373 
30,6M9,881 
17,455,779 

5,«7,41(i 

13.264,493 

494.077 

2,2mH».580 

2,797.035* 

Baeon •...,«...., ,.... 

Hams —*.-.*-,-,-,....-..., .... 

ToTk  .,,. , .,..„, 

lAtd 

Oleooil  Atid  oleomargnHne , .....i 

Butter ,, 1 

1.311.588 
5,0»l,4» 

Cheese »      .    . 

Total.... , ,.....,,..,.. 

156,335,290 

163.^1,66^ 

The  value  of  the  cattle  shipped  to  the  United  Kingdom  was  inereo^sed 
from  $27,737,77U,  whieh  \\m  the  amount  in  1899,  to  *314U,083  in 
11H.H>,  but  even  then  did  not  tpiite  reach  the  total  of  1898,  wlien  it  was 
|31,0t>8,901).  The  value  of  the  expnrt.s  of  horses  and  fr)heep  also 
increased  to  some  extent.  There  was  a  decrease  in  leather,  but  an 
inerea,se  in  boots  and  shoes,  and  ali*n  for  all  meat  product.^.  Oleo  and 
oleoinarpirinc  showed  a  gain  of  ?24;5,o07,  and  eheese  ^2,297,424j  but 
butter  showed  a  heavy  Iosh  of  8l,557,99!3  during  the  year  1900, 

EXPORTS   T*>   OKRMAXy. 

Our  total  exports  to  Germany  decreased  in  1S99  to  the  extent  of 

over  $8,000,000,  and  a  further  deerea.^e  in  1900  of  $1,930,121  is  shown. 
The  value  of  the  goods  Germany  received  from  ns  in  1900  was 
$19,889,894. 

The  accompanying  table  ^^how^,  in  detaiU  the  j>roducts  taken.  The 
largest  item  of  export  to  the  Empire  was  lanL  the  value  of  which  was 
$11,813,139  and  the  quantity  174,419,072  pounds.  It  also  takes 
11359-01- — 35 
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30,541,719  pounds  of  oleo  and  oleomargarine,  valued  at  $3,878,330; 
and  19,946,653  pounds  of  bacon,  valued  at  $1,613,383. 

Quantity  and  valut  of  animaU  and  animal  productB  purchased  t»j  Germany  from,  the 
United  States  in  1899  and  1900, 

[Ck>mpiled  from  reports  of  the  Bureau  of  StatiBtics,  Treasury  ]>epartment.] 


Article. 


1^90. 


Quantity. 


Value. 


1900. 


Quantity. 


Value. 


Horses number.. 

Hides  and  skins  (other  than  fun) 

Bole  leather 

Upper  leather 

Boots  and  shoes 

Canned  beef 

Other  beef 

Tallow 

Bacon 

Hams 

Pork 

Lard 

Oleo  and  oleomargarine 

Butter 

Cheese 


Pounds. 

4,348 

8,888,000 

309,433 


2,708,907 

4»  946,814 

11,565,329 

33,289,598 

6,570,691 

16,473,445 

207,764,222 

27,928,997 

872,921 

1.864 


DoUart. 

682,880 

339,561 

66,141 

972,665 

101.335 

214,410 

262,843 

621, 174 

2,339,825 

620,167 

900,796 

12,509,871 

2,121,601 

137,616 

210 


Pound9. 

2,087 

4,577,870 

218,083 


4,207,OU 

6,^3,010 

18,240,782 

19,946,663 

-2,435,065 

10,388,6U 

174,449,072 

80,541,719 

109,863 


Total. 


21,820,016 


DoOars, 
410.215 
388.224 
47.«!7 
861,701 
142,029 
406,127 
404,293 
658,900 
1.613,381 
230, 23» 


11,813,1» 

2,378,330 

18,390 

14 


19, 889.  M 


EXPORTS  TO   FRANCE. 

The  value  of  our  exports  to  France  show  a  decrease  of  about 
$1,000,000— just  about  the  amount  of  the  gain  of  1899  over  1898.  The 
principal  item  of  France's  import  from  us  is  lard,  the  value  of  which 
in  1900  was  $1,461,487.  The  accompanying  table  shows  the  exjwrts, 
by  items,  for  the  years  1899  and  1900: 

QvaiUittf  and  t-alue  of  animals  and  animal  products  purchased  by  France  from  the  United 

States  in  1899  and  1900. 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Treasury  Department.] 


Article. 


1899. 


Quantity. 


Pounds. 
6«7 
ia=>,  168 


Hor808 number. . 

Hides  nnd  skins  (other  than  furs) 

Leath  er 

Boots  and  shoos 

Canned  bct'f 

other  beef 

Tallow 

Bacon 

Hams 

Pork I 

Lard I      36,003.185 

Total ! , 


073,577 

173,200 

14,009,982 

14,353,173 

1,237,107 

165,391 


Value. 


DoUarw. 

99,330 

18,719 

4S4,729 

101.335 

60,696 

9,W5 

680,194 

95S,730 

113,583 

9,746 

2.002,760 


4,438,307 


1900. 


Quantity. 


Pounds. 
10 
94,140 


1,175,776 

659,100 

11,207,072 

7.464,901 

1.7.>4,685 

111,725 

21.000.779 


Value. 


DoUant, 

17,575 

13.976 
472,  SJ6 

82,4lo 
118,  »42 

81,913 

657,96 

494,00 

174,114 

6,771 


t,m,\ 


SEVENTEENTH    ANNUAL    REPORT,                                 541             H 
IMFOETS  AND   EXPOHTS  OF    EGOS.                                                          H 

The  gratifying  feature  of  the  egg  trade,  m  .shown  in  the  aceompiiny-          H 
ing  table,  i^*  the  iaerea.se  in  our  exports  and  the  decrease  in  the  impurtd.          ^| 
For  purpo&e8  of  eonipuri^on  the  figures  for  the  years  1892  to  l9Q0j          ^M 
inclusive,  are  given.     It  will  be  observed  that  our  exports  of  eggs  were          ^M 
valued  at  $34,851  onl}-  in  181>2,  but  io  190U  had  rea4:*bod  the  exiiallent          H 
amount  of  $1  ,(KH>43i>.                                                                                       ^^B 

Impoftg  and  expoiHs  oftffQ^from  1S9S  to  1900,                                      ^^^^^ 

Year, 

ImffOEta. 

£xi>urU.                           ^1 

Qtuuttfty. 

Vftlnc. 

Quitntlty. 

Vnlne.                ^^ 

1882 - 

3,878,086 

2.457,576 

1,011,901 

1,964, 9182 

677,859 

190.674 

lLi9.7U 

a'jQ,  100 

117.586 

IKiUar*. 

879,516 

284.178 

190,437 

219,459 

66.004 

9.2d9 

6,531 

24,flS8 

7,862 

Vnstma, 

193,742 

151,311 

174,fi23 

181. 7M 

405, 192 

2,734,218 

2,356,474 

4, 5%.  994 

5,937,DS2 

DoUarit.               ^M 
34,851      ^^M 
43,098     ^^H 
26.258     ^^H 
29,316             ^M 
63,460      ^^M 
424,819     ^^^H 
3H982     ^^H 
816,856      ^^M 
I.OQ0.1.'t9              ^H 

1888,,.., , 

1894 .- 

1895....,., ,   ,,     .,..,. 

3S09........ .....,,.,., „,,,. 

I8ifr_ 

vsm,,,,, - 

WSw... - ...,- ... 

IStOl. .......... ............... .„, ..-  . 

MEAT   AND   MEAT   rBODUtTS    AND    DAIKT    PRODITCT8.                              ^^H 

A  tabular  statement  is  given  I-k^Iow  of  the  exports  of  meat  and  meat    ^^H 
products  and  dairy  prodiiets  for  the  years  18S)()  to  1900,  inehisive.     It          ^| 
will  no  doubt  prove  interei^ting  to  anyone  who  may  desire  to  study  the          ^| 
increase  or  decrease  of  exporty  of  any  or  all  of  the  articles  nientioned;          ^| 

EximriJi  of  meat  and  ttuat  products  and  dairy  prodtidsjirr  the  iffitrs  IS96  Iv  1900,                    ^| 
[Compiled  Irom  roi^orU  of  the  Bureau  of  Statiiftles.  Trensiiry  Dcp&rtmcnL]                                    ^H 

Artiele. 

QuftnOtj. 

VAlue. 

JUtick> 

QnftnUtf. 

YiiJiie.                  ^M 

Omncd  beef:                i 
1896 

Poitndf. 

61,168,927 

42,8W,831 

27,866,ai2 

49,393,218 

61,915,745 

282,925,463 
279,882,690 
267,468,906 
822,685,680 
826,866,576 

85,899,296 
43,854,117  , 
48,724,798 
4«,  065, 647  ' 
56,861,147 

Dua»r«, 
5,335,283 
8,728,607 
3,448,240 
4,529,650 
5,160,013 

22,498,251 
22,298,328 
22.644,040 
28, 194,1597 
29,307,778 

4,707,094 
2,244.568 
2,7^,304 
2,617,828 
3,277,680 

Tarn 
Biico 
Hattn 

896 

Ptmndn. 
85.449,086 
55,009,096 
106,819,190 
97,213,186 
92,555,436 

486.859,660 
878,082,822 
619,688,235 
560,095,888 
409,994,628 

166.912,852 
171,950,663 
220,011,750 
216,646,559 
ig8.S28.M8 

Polktrn.                ^M 
3,836.m             ^H 
2.029,716     ^^H 
4,209,396     ^^^1 
4, '^,751      ^^^B 
4,674,801              ^M 

31,057,506               ^M 
39. 820, 382               ^H 
46, 786,  (MS               ^M 
41,008,919               ^M 
87,099,980                ^M 

15,224,842               ^M 
16.581,659               ^M 
20, 384, 650                ^M 
21.015,530               ^M 
91.048  5S7                 ^1 

1897 ' 

897. 

1898,,. 

tm 

1899 _ 

899 - 

1900 

900 

Frwiibeef: 

1896 ., 

896., ,,,...., 

1897..... 

Rg7.. ,... 

*      1898. 

898 

1899........ 

899 

1900 

900 ,. 

0th  eir  cured  b«ft 
1896 

us: 

898 . 

1897...-. 

897., , 

1898 

898-.... 

1899 

899 

1900..,...,... 

900...,,,........,. 

^^^^^^^^^H 

L 

1 

1 

^M 
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Exports  of  meat  and  meat  jtroducts  and  dairy  products  for  the  years  1896  to  1900 — Cont'd. 


Anielc. 


I 


QnantUy. 


pork: 

Lanl: 

liB7.. 
1896., 
1899.. 
lOOO.. 


72,949,089 
1I7,231,8&1 

m*  615,  US 

a8o,oa),&ii 

609,173,372 


Oleo  oil  And  oleomni^ 
garlne: 


1900.. 
Butter: 

ISBO.. 

vm.. 
law. 

1909.. 
CbeesPt 

1*97.. 
I'.Dt.. 


123,035,911 
112,3^339 
144,438,709 
lS4,3eZ2,339 

27*220,213 
30,91I,7B3 
15vimi,l^ 
27,309.809 

13,383,557 

44^fiJ0,2ai 
60.1«0,fi5l 
40,D23,D94 

H  059,049 


Value. 


3,223.147 
S,IS3,1^ 
S,  827, 365 
10,331,020 
n,3G»,lM 

29,321,306 
32,  €£2, 409 
13,140,170 
41,531*142 
42,03a,&97 


8/Ij5,M9 
7,a01,OM 
B.654.?J! 
10,241,347 
11,9^5,970 

3,909,900 
4,497,878 
2,429,143 
4,502,744 
.  2,396*062 

3,^16,703 
31,432*371 
3, 371},  SIS  \ 

3,3fe.ioa 

5, 549, 261 


Artlcte. 


ia99o .,,,. 

1900,„..., 

Foitltrjr  and  game: 
1896......,.,.....,, 

1«97„ 

Ifi98 ..., 

18^,.,.......,..... 

1900...... 

SumiEe  an<I  HiUHig^ 
mp«i«: 

1900O. 

SnUi!«se  c&tlng?: 

1K96.. ....,.., ...... 

IBOT. 

lS9ft. 

1899...=.....,...... 

IBOO.......... 

Meat     prudueti     not 

irpecme<l: 

1S96... 

1807 

l^M 

1899.......... 

1900 

MUk: 

1«96 -. 

1897 

1B9«..... . 

1899 -. 

1900........... 


QuA^tllr. 


S,  570, 524 
9, 308, 005 


5,S67,1 


Value. 


270*577 
744*397 

51.961 

91,811 
236,  X23 
»T9,440 

1,066,930 
1,0T7,DB3 
1,7®;!,  431 

1,^99*  m 


2,413;  2»1 
3,243.101 
M«0,547 
Av  810,955 

5,015.000 

39TJ£1 
«35*370 

Ii92.%!5 
I.IS^.O^? 

i.assiji 


(I  Incliulctl  in  ".\1!  othor  meat  prcKiucts"  previous  U)  July,  1S99. 

The  following  table  gives  the  quantity  and  value  of  the  ex|x>rt8  of 
meat  and  meat  products  and  dairy  products  for  the  year  1900  and 
also  the  countries  to  which  exported: 

Qudtttlty  and  VdJue  o/  ciportu  nf  meat  and  meat  products  and  dairy  pnnluctM  for  the 

year  J 900. 


[('onii>iU'(l  from  rop«iri8  of  the  Bureau  of  Statistics,  Trcjixury  Department.] 


Country  to  which  c-\portc*d. 


Canne<l  beef: 

I'nited  KiiiK<l<»m 

France 

Germany  

Other  Kuro|>e 

British  North  America 

Central  American  States  and  British  Hondunis 

Mexico 

Santo  I)< tmingo 


Quantity. 


Value. 


PtjumU. 

Dt^inrf. 

34,123,(K)1 

3,326.442 

1.175,770. 

118,842 

4, -207.  Oil 

4XX\  127 

•2,  Sol,  442 

224, 19S 

670,720 

62,e25 

236, 677 

ai*>.642 

1?A868 

22.094 

7S8 

H 

Tobil 

Be«ff,  other  cured: 
Unltf^l  Kingdom 
Fmnctr 

mUf'T  Emupv 

Briii^h  KurLli  AinerlcA 

Ctnitmi  AiQcrlenn  States  and  British  Honduraa 

Mexico 

Siinto  Domingo 

Culm 

Porto  Uico  a 

oihvT  West  Indies  Aud  Bvrmudii 

Bmdl 

Ci>lombiA 

Othtff  Soutii  AmcrfCA 

Asia  nnd  0<'c*nlft 

Africa 

Other  c*>unLrie3 

Total. 

Tallow  r 

Unttet!  Ktogdom  , 

FrAnco. 

a  The  commtrc**  h^tween  the  United  Slalefi  and  Hawaii  iind  Porto  Rico,  respectively.  If  not 
included  in  the  statemeMt*  of  the  ror<?lgii  tmdc  of  the  Utiltcd  states  after  June  30^  1900,  but  the  trade 
of  Hawaii  with  foreign  countries  Is  Inclnded  in  the  Ktati.nntfnt  of  the  commerce  of  the  United  States 
after  Lhftt  date.    The  commence  of  Porto  Rico  In  Khown  sepamteljr^ 
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QuanlUy  and  value  of  eaeporU  of  tneai  and  meat  producta  and  dainf  pwdudB  for  the 

year  1900 — Continaed. 


Country  to  which  exported. 


Quantity. 


Value. 


Talloiv— Continued. 

Oermany 

Other  Europe ^ — 

British  North  America 

Central  American  States  and  Bcitish  Honduras  . 

Mexico ^ 

Santo  Demingo 

Cuba , .- 

Porto  Ricoa 

Other  West  Indies  and  Bermuda 

Brazil 

Colombia - 

Other  South  America 

Asia  and  Oceania , 

Other  countries 


Total. 


Bacon: 

United  Kingdom 

Franco 

Germany 

Other  Europe 

British  North  America 

Central  American  States  and  British  Honduras . 

Mexico 

Santo  Domingo 

Cuba 

Porto  Ricoa 

Other  West  Indies  and  Bermuda 

Brazil 

Colombia 

Other  South  America 

Chinese  Empire 

Hawaii  a 

Philippine  Islands 

Other  Asia  and  Oceania 

Africa 


Total. 


Fmimd». 

13,240,782 

20,620,810 

76,142 

2,002,770 

448,530 

247,188 

n,748 

1,470 

S0D,tt8 

082, 8i7 

81,630 

1,084,806 

28,468 

80,828 


02,555,496 


876,137,677 

7,464,061 

10,046,653 

61,462,219 

8,208,718 

881,798 

276,777 

80,40S 

7,305,806 

677,226 

387,672 

1,825,633 

21.244 

300.317 

173.472 

76,340 

4,336 

86,270 

812.994 


DoBan. 

688,900 

1,010,002 

3,201 

115.799 

28,771 

12.197 

3.920 

84 

54.191 

81.436 

5.417 

106,637 

1.324 

2.615 


4, 674.801 


30,275,064 

494,066 

1,6^,883 

8,886.235 

289,177 

29,735 

26,247 

2,455 

541,610 

40,039 

38,019 

187.  >M2 

2,305 

25.239 

23.339 

9,586 

ii.ftr: 

23.152 


469,924,828 


37,009,<lW 


Hams: 

United  Kingdom 170,559,988 

France 1,7M,586 

Oermany 2,485,066 

Other  Europe 9,918,720 

British  North  Americra 2.426,191 

Central  American  States  and  British  Honduras 297,624 

Mexico 374.147 

Santo  Domingo 100, 413 

Cuhft 6,548,0^ 

Porto  Ricoa 196,781 

Other  West  Indies  and  Bermuda 1, 

a  The  commerce  between  the  United  States  and  Hawaii  and  Port€  Rico,  respectively.  Is  not 

Included  in  the  statements  of  the  foreign  trade  of  the  TTnited  States  after  June  80, 1900,  but  the  txftde 

of  Hawaii  with  foreign  countries  Is  included  in  the  statement  of  the  commerce  of  the  United  States 

after  that  date.    The  commerce  of  Porto  Rico  is  shown  separately 


18,242.6.M 

174. 118 

290, 2S5 

978.778 

268.956 

81.904 

43,852 

12,620 

633,095 

18.275 

168.019 


and  vahic  of  expcHt  qf  meai  and  fiw^t  pTodud^  and  dairy  prodnuiM  for  the 
year  tooo — Contiiitie«1. 


Ootuitry  to  wWeh  exported. 


Hiuns — Con  t  LduciL 

Brazil , 

Ctilombt* --..- 

Other  Sontb  America.... 

CMueae  £m|ilfe , 

Bcitisli  AnstialAiiA 

Haw^itt . . .., 

Philippine  TsUd^ 

Othur  Asia  and  Oceania  . 

Africa 

Other  couittriesi 


Total, 


Pork,  eunfiM 

Pork,  ftCKh  itnrt  ciircd: 

United  Kingdom , , 

Fninr*......, '..... .. 

Ocrmimy 

Other  Europe ,.. 

Brilbh  N«mh  America ..* 

CeiJlnd  Amerh-im  States  and  British  Honduraa  - 

FanlM  Domingf) .. 

Cnha... 

TinVo  Rlcoa 

Other  W^»t  Indies  and  Bcrmtida 

BnuH 

Colombia ....... 

Other  South  America 

Philippine  iHianda 

Other  Asia  and  Oceania » 

AXnca....... .... 

Other  comitries. 


Totiil. 


Lard: 

United  Kingdom    ,  206,491,297  U,244,^i> 

France.. 21,«i»,77«  1,401.487 

Germany , 174,445,072  11,813.139 

Other  Eurripc _ llti,75S,552  7,922,R;^ 

Brllijth  North  America.. l.OOO^flfift  121,910 

Ci'titral  American SlAtisa and BdUaliBaadiuaa 2,^1, 47»  220/J17 

Mi'xlco. , ,,.......  <»,fl6l,S74  446,2.17 

Bunto  Dflimlngo , 5©l,aM  42,285 

cuu ..„.  8a,98a,ai7  i,<»i.i»i 

Port/1  Rlwa ., a,812,4il»  aw,258 

Other  West  Indies  and  B<jnanda I»,681.74S  605.503 

Argentina .....— ..„.. «HI,1J»  7,27'i 

Brazil 9,«8,9ia  847,r4KJ 

Colombia „ , l.723,l»»  129,701 

Other  Sonth  America.... 12,S79,B84  D56,:iyO 

Hnwaiia 4a0,»7a  82.101 

a  The  eomroerco  between  the  Untt^jd  Htates  and  Hawaii  and  P«»rto  Rico,  respectively,  is  not 
Incladed  In  the  Mtatementa  of  the  foreign  txadc  of  the  United  Blat^w  after  June  30, 1900,  but  the  trade 
of  Rawuli  with  foreign  countries  Utncloded  in  the  statement  of  th<?  ccnomCTce  of  th«  United  Btatcsa 
alUT  tliat  date.    The  commerce  of  Pono  KJco  hi  ahown  eeparately. 


Quantity. 


47,560 

042^825 
ili7.779 

118,906 
223. 119 

7S.'»26 
247,888 
199.017 

22.912 


196. 328,  (MS 


Value. 


5,609 
00,661 
7rt,561 
83,739 
11,374 
27,?J4 
10.200 
32,422 
20,571 

2,2ra 


21,013. 5:^7 


9,]NVI.0tl5 


744. ly? 


B5, 470,  SS2 

111,725 

10,3SS,ei 

2ft,  611,966 

9,400,961 

l.<{43.206 

145,290 

7,995,3t76 

2.324.200 

17.242,110 

23,100 

282,418 

4,299,987 

«O0 

143, 180 

li>««,700 

209,tF72 


166.49t,tl22 


fi,241,U2 

6,771 

629.035 

1,734,798 

574.834 

105,777 

10,024 

501,756 

1$4,991 

1,083,671 

1,527 

20,090 

278,412 

56 

n.4l5 

12,524 

18,019 


4 


11,968,  lAl 
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Quantity  and  lalitf  of  e.rj>ortJf  of  meat  and  meat  pro*!urt9  and  dairy  products  for  tite 

year  1900 — Continued. 


Country  to  which  exported. 


Quantity.     I      Value. 


Lard— Continued. 

Philippine  IslamLi 

Other  Asia  and  Oceania. 

Africa 

Other  countries 


roundM. 

DoOarr. 

L»6,4S8  ' 

10,  M7 

], 951. 039  ! 

1S5,3(!2 

2,699.096 

200,267 

77,015  j 

5.451 

Total :    609,473.372  I     42.0S3.597 


Lard  conipounds,and  9ulK<titutc8  for  (cottolcne,  lardine.  etc.) I  23,145.737 

Mutton I  735,675 

Oleo  and  oleomargarine:  j 

United  Kingdom |  10, 

Germany i  30, 

Netherlands 89, 

Other  Europe 29, 


British  North  America 

Central  American  States  and  Briti.«h  Honduras  . 

Mexico 

Porto  Rico  a 

Other  West  Indies  and  Bermuda 

Colomhia 

Other  South  America 

Hawaii  a 

Philippine  Islands 

Other  Arfa  and  Oceania 

Other  countries 


002. 2&4 
511,  n9 
7d7,:02 
522,004 
062,495 
130,871 
5,476 
10?,4C0 
?8',618 
129, 164 
249.145 
79.:OD 
100 
126.431 
190.360 


Tc»tal '    161.322.839 


1.426.430 


53,215 


737,144 

2,S7S.r30 

6,246,014 

2,197,237 

76,755 

13.617 

746 

10,568 

216,517 

11,. W 

27.085 

8.517 

13 

13,296 

18,550 


11.985,976 


Poultry  and  game 

8au<«ge  and  «<aiL<«ge  meat*. 

Sausage  casings 

All  other  meat  products: 

Canned  

All  other 


r79,4«) 


5.8()7.9S2  I 


M3,804 


Butter:  I 

rnittd  Kingdom 6.092,512  I       L.^ll.-'i^g 

Germany 109.3.'i3  \K?f» 

Other  Eun)pe 174. 208  2S,  742 

British  North  America ^^2.  ir4  189,  ::M 

Central  American  States  and  British  Honduras 2X>,  4S1  49. 0B7 

Mexico 246,  .^12  4.?,7.M 

Panto  Domingo 157. 485  26. 0S9 

Cuba 1 W,  676  2?.  4'>< 

Vov\(>  Rico  n 21 ,  387  4. 132 

Other  West  Indie«5  and  Bermuda 2.77rt,fi07  310.r>>7 

Brazil 1.454,^23  201. 2S7 

Columlila f8, 069  11. 3:>4 

OtherSoiith  America 671.079  112,744 

Chln«Ht>  Empire 29. 770  6. 9% 

oThe  coinnn-rce  l>etwecn  the  United  States  and  Hawaii  and   Porto  Rico.  rospectiTely.  i*  ui  t 

included  in  the  Htatemcntaof  the  foreign  trade  of  the  United  States  after  June  30, 1900,  but  the  trade 

of  Hawaii  with  foreign  countries  is  included  in  the  statement  of  the  commerce  of  the  United  States 

after  that  date.    The  commerce  of  Porto  Rico  is  shown  separately. 


.931.fi03 


1.6:19,021 
3,355.979 


Qieese: 

Unttod  Kingdom 

Oerrartny 

Briti'ih  North  Americii 

Cciitml  AtnericHii  Smten  and  Biitiah  Uonitnnu! 

Santo  I>omlngto 

Oiba.... 

r'r>rt<>  Rlctia 

Other  Weal  Indie?  and  Bermuda 

Bradl 

Ckilomblii 

Other  Stjuth  AmerlcA 

Chinese  Empire 

Jrtpan 

Hiiwaii  a ._..... 

Fhilippiiieli]iuids...... 

Other  A  si  A  mid  Oeeatila 
Other  countrlea 


Total 


oThe  fx)mmt.'rce  between  the  ITuJted  Slates  nnd  Hawaii  and  Porto  Rico,  respectively,  U  not 
Inclurlcd  in  tbo  *tRtement#i  of  the  foreign  tmile  of  the  Unitr^  8tAte*i  after  June  30,  1900,  but  the  tmde 
of  lliivvall  with  foreign  conutrliifl  Is  iiii  Iiided  In  the  hUitemenl  of  the  commerce  of  the  United  Staleai 
after  thnt  date.    The  commerce  of  Porto  Rico  U  show^o  separately. 

WtlOL   AND    WCX>L   MANUFACTURES, 

The  total  viilin^  of  thr  wool  iiiid  wool  man u fact ure.s  import od  in  1900 
was  $35j>l*ul52,  bciiij^  nii  im-reayt*  of  ^S,75J),o80  over  tho  previous 
year.  In  the  matt-er  of  the  value  of  clothinff  wool  there  was  a  large 
increase,  from  $2.803,ti80  in  1891)  to  *S,49S,!2L^8,  in  1900,  A  larg^ 
increase  is  also  shown  for  eoiiilnn^  arid  carpet  w^c»ols. 

In  manufactured  gooda  the  value  of  imports  showed  but  small 
iucrcase. 
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The  accompanying  table  gives  for  1900  the  imports  and  exports  of 
wool  and  the  countries  from  which  the  wool  and  wool  manufactures 
were  received: 

Qtiantity  and  value  of  imports  and  exports  of  wool  and  wool  manufactures  {including  hair 

of  goat,  camelf  etc. )  for  1900. 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Treasury  Department.] 

IMPORTS. 


Country  of  Import  or  export. 


CLiun  I.— Clothing  wool. 

United  Kingdom 

France 

South  America 

Asia  and  Oceania 

Other  countries 

Total 

Class  2.— Combing  ieool. 

United  Kingdom 

Other  Europe 

British  North  America 

South  America ,. 

Asia  and  Oceania 

Other  countries 

ToUl 

Class  3.— CVirprt  tpool. 

United  Kingdom 

France 

Germany 

Other  Europe 

South  America 

Chinese  Empi re 

Other  Asia  and  Oceania 

Other  countries » 

Total 

CftriH?ts  and  carpeting: 

United  Kingdom 

Other  Europe 

Japan 

Other  Asia  and  Oceania 

Other  countries 

Total 

Cloth: 

United  Kingdom ,. 

Au.strla-IIungarj' 

Belgium 

Fnince 

Germany  

Other  Europe 

Other  countries 

Total 


Quantity. 


Pounds. 
16,006,333 
73,099 
12,017.260 
10,970,683 
991,425 


89,007,649 


8,321,9M 
471,697 

1,646,537 
224,104 
26,840 
260,243 


10,(139,403 


24,899,971 
2,549,968 

2,588,432 
20.694,234 
10,895,086 
18,614,614 

9,2^,525 
461,  M6 


89,881,666 


Square  yard«. 

266,930 

470, 779 

1,173 

164,354 

13,384 


916.620 


Pounds. 

2,975,321 

61,625 

126,172 

201,099 

1,060,661 

4,447 

11,359 


4,446.684 


Value, 


Dollar*. 
3,086,343 
10,887 
2,272,565 
2,951.830 
826,608 


8,498.228 


1,631.981 

163.841 

345,066 

52,607 

7,108 

31.500 


2,235.096 


2.«78,?3 
253,375 
268.782 

1,9^.662 
9<fe,7U 

1.373,3a 

989.749 

48,396 


8,476.738 


607,652 

1,631.319 

1.254 

469,919 

41.  SIS 


2.756,019 


3,191.401 
60.19S 

isi.o:« 

1.065,9^1 
4,2« 
11.108 


4.730.8» 
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Quantily  and  value  of  imparts  and  exports  of  wool  and  wool  manufaciwres  {inchtding  hair 
of  goaty  camel f  etc. )  for  1900 — Continued. 


IMPORTS— Continued. 


Country  of  import  or  export. 


Quantity. 


Value. 


Dress  goods: 

TJnlted  Kingdom. . . 

France 

Germany 

Other  Europe 

Other  countries 

Total 

Manufactures  of  wool  . 


Square  yardB. 

12,035,240 

7,884,641 

4,769,347 

156,565 

348 


25,446,141 


Dollars. 
2,298,448 
1,189,517 
1,888,788 
82,885 
228 


4,764,816 


15,806,090 


EXPORTS. 


Articles. 

Quantity. 

Value. 

Raw  wool 

pounds.. 

421,810 

151,019 
16,435 

DoOara. 
59,338 

Manufactures: 

Carpets 

Dress  goods 

square  yards.. 

do.  .. 

121,589 
9,416 

FIfLnnfkiR  Rnd  hlfLnkntft                       - _ 

160,607 
682,105 

Wearing  apparel 

All  other 

456,066 

Total 

1,489,071 

Valiie  of  imports  of  wool  and  uKtol  manufactures  for  the  years  1892  to  1900. 
[Comi>iled  from  reports  of  the  Bureau  of  Statistics,  Treasury  Department.] 


Years. 


DoUars, 
9,309,&10 
5,373,238 
5,315,919 
19,e;57,912 
13,077,712 
1897 '  33,953.828 


1892. 
1893. 
1894. 
1895. 
1896. 


Class  1 

(clothing 

wool) . 


Class  2  Class  3 

(combing  |     (carpet 

wool).     ;      wool). 


1898. 
1899. 
1900. 


4,639,220 
2,803,680 
8,498,228 


Dollars. 
1,375,651 

895,266 
1,166,150 
4,092,650 
2.032,liS9 
6,91(5,102 

301,337 
1,499,276 
2,235,096 


Dollars. 

10,505,348 
7,485,045 
6,780,443 

10,019,591 
7,311,533 

12,532,300 
6,646.019 
7,356,688 
8, 476, 738 


Manu- 
factures. 


Dollars. 
37,515,445 
30,238,506 
17,342,682 
60,319.331 
37,109,363 
29,330,284 
13,834,296 
14,596,847 
15,806,090 


Total. 


DoUars. 

58,703,084 

43,992,«>5 

30,605,194 

94,089,490 

59,530,777 

82,762,514 

25,420,872 

26,256,491 

35,016,152 
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EaporU  offvool  and  wool  manufactures  for  the  years  1892  to  1900, 


Yenr. 


1892 
1893, 
1894, 
1895, 
1896. 
1897. 
1898. 
1899. 
1900. 


Raw  wool. 

Manufac- 
turt's. 

ToUl. 

• 
Dollars. 

Dollar  8. 

DoUare. 

38,799 

273,835 

312,634 

36,139 

559,379 

595,518 

232,162 

736,360 

968.522 

689,874 

782,855 

1,472,729 

968,806 

945,103 

1,918,909 

144,608 

1,058,956 

1.208,564 

14,406 

1,020,810 

1,035,216 

566,295 

1,229,539 

1,7»,SM 

59,338 

1,429,733 

1,489,071 

IMPORTS   AND   EXPORTS   OF   HIDES   AND   SKINS. 


Our  imports  of  hides  and  skins  (other  than  furs)  in  1900  was  less 
than  in  1899  by  11,003,707  pounds,  but  we  paid  $462,774:  more  for 
them.  The  accompanying  table  shows  that  in  1900  we  imported 
307,267,924  pounds  of  hides  and  skins,  valued  at  $51,590,433,  while  in 
1899  the  amount  was  318,261,631  pounds,  valued  at  $51,127,659. 

Quantity  and  value  of  imports  and  exports  of  hides  and  shins  {other  than  furs)  by  the 
Ihiited  States  for  the  year  1900. 

[Compiled  from  reports  of  the  Bureau  of  Stiitistics,  Treasury  Department] 


Country  of  iiiiiH)rt  or  export. 


United  Kingdom 

France 

German  y 

Other  Europe 

British  North  America 

Central  American  States... 

Mexico 

West  Indies  and  Bermuda  . 
Japan  


Imports. 
Quantity.  Value. 


J\)utuh. 

37,1(36,460 

19.969,804 

'JO,  889, 410 

46,229,f>84 

15,999,137 

3,890,668 
13,137,851 

1,487,704 


Other  Asia  and  Oceania  . 

Africa 

South  America 

East  Indies 

Other  <'onntri(s 


•20,08-1,791 

5, 020, 421 

57,141,912 

60.212,792 

21,:J84 


Total •     307,*J 


•i2i 


Dollars. 
6,233,629 
4,145,719 
3.371,762 
6,834,683 
1,416,273 

599,725 
2,393,478 

341.810 


4,108,719 

997,295 

10,026,802 

10,518,967 

1,571 


Exports. 


Quantity.    |       Value. 


153,744 

91,140 

4,577,370 

252,9*4 
5,508,822 


11,196 
22,  M8 
6.900 
5,635 


DoltaT9. 
16.092 
13,976 

SS!i8,2M 
40,040 

584,271 


2,103 
4.543 

i.ac3 


2,055  I 


131 


51,5W),433  i       10,63.=».394 


1.U51.435 


The  tabular  stHtennmt  below  .^liuws  the  imports  and  exports  for  the          ^| 
four  yeur^  18i*»J  to  iiKH\  inelusive:                                                                        ^M 

Imports  and  t-j^poris  of  htdris  and  eking  for  the  ymr»  1S9(S  to  ISfOO,                                 ^M 

Yi^AT. 

Importo. 

£jcpc»rtii.                           ^1 

QtmnUty. 

Value. 

QuiuitJty, 

Value.                  ^1 

l«9e... 

146,160»006 
286.372,088 
250, 188,  WO 
31S.261,6;Jl 
3C7,267,924 

DoUan. 
20,718,688 
33.280,749 
39,906.373 
61.l27.G5tt 
51.500.433 

Pouhft», 
42,om),n;6 
1B,77S,031 
11,397.1:29 
7.514,483 
10,635.304 

Doltart.          ^^^B 
3.481,864      ^^^1 
1.553.622      ^^^1 
1. 018. 433              ^H 
7G0, 927              ^H 
1.051,436              ^H 

1897 

1898 , ,.,,.,. - 

1B99,., -•.,.,-,--- -- - -. 

1900 

IMPOBtH  OF  GOATSKINS  AXt>  GOAt81Cl.V   MANUFACTtrRfflk                                          ^^^H 

It  IB  not  generally  realized  by  the  piiblie  how  limited  in  the  domestic        ^H 

produetioo  of  goatskins  or  huw  extensively  goatskin  manufacturesi  are          ^H 
used  ill  this  count r^'.     Our  own  prwhictioii  uf  the  niw  skin.s  is  incou-          ^H 
siderable  at  this  time.                                                                                                ^H 

The  ta1)uliir  stuti^meiit  given  herewith  f<how8  the  number  and  value          ^M 
of  goatykiiiK,  the  number  and  value  of  moroeeo  skins  (whieh  are  pre-          ^| 
pared  goatskins),  and  the  value  of  gloves  whieh  were  iuiported  from          ^H 
ISt^O  to  1900,  indiLsive.     It  is  true  that  some  of  the  gIo\'es  imported          ^H 
are  not  made  of  goat  leather,  }>ut  niu«t  of  thcui  are  of  that  material.         ^H 
This  statement  does  not  contain  a  large  numlwr  of  firi^t-class  Angora         ^H 
goatskins,  whieh,  under  the  tariff  act.  eome  in  as  '*  fur  skins."                        ^H 

The  taliie,  as  a  whoh\  will  give  a  pretty  accurate  showing  of  the         ^H 
growth  and  present  importance  of  the  commerce  in  goatskinvS,  and  may         ^H 
lead  our  people  to  consider  the  practieability  of  utilizing  some  of  our          ^| 
otherwise  useless  land  fur  the  production  of  goatskins,                                      ^H 

Quufitihj  a  Fid  value  of  imporh  of  fjfHJhl'm»^  morocro  nkhin^  and  gloves  for  the  yean  1890  to      ^^^H 
tCompilcd  from  reports  of  the  Bureau  r«f  Ptuti^tlos,  TrcaAiiry  Deijurtmont,]                            ^^^^H 

Article. 

Qtmnllty. 

Value. 

Articles. 

Quantity. 

^1 

GtMitKklns: 
1896 

Pounds. 
3S,8S2,234 
59.177,556 
e5.&i6.570 
80. 0(3 1.583 

m  All, mi 

DoUan. 

8,808,609 
13.802,504 
16.854.430 
20.9*J'i.9i9 
I9.0t*9,5ii7 

2,808,322 
3.748,3^1 
2,4.'y2.G55 

MoroL'Cu  leAther— contd. 
1889 .„. 

PouiidM. 

Dotlart.                 ^1 
2. 831. 036             ^H 
2,940,949             ^1 

5,618.811              ^H 
6,337.410              ^^ 
5,683.167              ^H 
5,544.871      ^^^H 
«*4M,291     ^^H 

1897.,, 

1898 

1890...-..,. 

1900 , ...... 

Gloves:  a 

189C 

igOO          

1897  . , ,...-,,.. 

Morocco  kMither: 

ia©6, ,_,... ....... 

1898                .  *     . 

I^i99 

18B7        

1900 ..„. 

18119 _ 

a  Thcic  g:1ovo&  ore  Imported  fxom  Belgium,  Frunce,  and  Geraaiuiy,  and  from  other  Europe  Ia  taoAWteS     ^^^^H 
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LEATHER  AND  liEATHER  MANlJFACrUBfi& 

Quantity  and  value  of  imports  and  exports  of  leather  and  leaiher  manufajdhgra  for  the  yemr 

1900. 

[Ck>mpllcd  from  reports  of  the  Bureau  of  Statistics,  Treasury  Department.] 

IMPORTS. 


Country  of  import  or  export. 

Quantity. 

Vahxc. 

Leather:  . 

Band  or  belting  and  sole  leather 

Ptmndx. 

46,  SOB 

Calfskins,  tanned,  or  tanned  and  dressed,  and  patent,  enameled,  and 
Japanned  

1M,flS5 

Skins  for  morocco 

2.  MO,  919 
3, 115, 400 

Upper  leather,  dressed,  and  skins,  dressed  and  finished ' 

Total ,.......^ 

6  196.770 

Manufactures: 
Gloves: 

Belgium 

267, 22t 
2,424,725 

2,8n,2n 

8M.7U 
353 

France - ., .^ 

Germany 

Other  Europe 

Other  oonntries  ^ , 

-. 

Tfltal 

6,««,2n 

All  other 

4n  83* 

Total ^ 

7,m.lC7 

TotaS  Wthfir  and  leather  manufactures 

l»r«8.1W 

EXPORTS. 


Bole  leather: 

United  Kingdom 

Germ  an  y 

Other  Europe 

British  North  America 

West  Indies  and  Bermuda . 

South  America 

Japan  

British  Australasia 

Hawaiia 

Philippine  Islands 

Other  AsXbl,  and  Oceania 

Africa 

Other  countries 


Total. 


Upper  leather: 

United  Kingdom 

France 

German  y 

Other  Europe 

British  North  America. 


t,»3,691 

472,  KS 

a^l.TOB 

2,096.9LT 

649,  Ids 

nThe  commerce  between  the  United  States  and  Hawaii  and  Porto  Rico,  respectively.  Is  no 
included  in  the  statements  of  the  foreign  trade  of  the  United  States  after  June  80, 1900,  but  the  trmde 
of  Hawaii  with  foreign  countries  is  included  In  the  statement  of  the  commefce  of  the  Uiriled  States 
after  that  date.    The  commerce  of  Porto  Rico  Is  shown  separately. 


26, 


904,  »S 

218,063 

005,978 

727,835 

32,966 

94,607 

549,594 

161,896 

102,505 

5,760 

130,783 

466,569 

78,898 


34,100,389 


4,960,378 
47.857 

736,875 

147,902 

7,614 

21,819 

386,745 

41.203 

23,681 

1.377 

31,151 

98,100 

18,JflR 


6,  cost,  540 
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Quaniity  and  value  of  imports  and  exports  of  leather  and  leather  manufactures  for  the  year 

1900— Continued. 

EXPORTS— Continued. 


Country  of  import  or  export. 

Qnantity. 

Value. 

Upper  leather— Continued. 

Central  American  States  and  British  Honduras 

Pounds. 

DoUara. 
38,  U7 
28,837 
7,085 

Mexico 

Santo  Domingo 

Cuba 

42,464 

1,676 

32,482 

Porto  Rico 

Other  West  Indies  and  Bermuda 

Argentina 

101,901 
99, £02 

Brazil 

Colombia 

3,409 
66,  SM 
634,128 

Other  South  America » 

British  Australasia 

Philippine  Islands .  .             ...              . 

S,0«5 
81«529 

Other  Asia  and  Ooeanla 



Africa 

27,367 

Other  countries 

419 

Total .              .          

14,773,999 

Boots  and  shoes: 

ITnit^  K<ngdoni  , 

1,094,672 

France 

82,446 

Germany 

142,029 

Other  Europe     .                .  . 

60,697 

British  North  America 

400,021 

Central  American  States  and  British  Honduras 

167,129 

Mexico 

350,964 

West  Indies  and  Bermuda 

572,906 

Colombia - 

68,049 

Other  South  America 

62,291 

British  Australasia 

1,338,416 

Hawaii  a 

102,648 

Philippine  Islands 

7,515 

Other  Asia  and  Oceania              ....                            .... 

87,063 

Africa 

185,227 

Other  countries 

4,193 

Total 

4,626,266 

Harness  and  saddles 

479,264 

All  other 

765,955 

Total  leather  and  leather  manufactures 

27,169,014 

. 

a  The  commerce  between  the  United  States  and  Hawaii  and  Porto  Rico,- respectively,  is  not 
included  in  the  statements  of  the  foreign  trade  of  the  United  States  after  June  30, 1900,  but  the  trade 
of  Hawaii  with  foreign  countries  is  included  in  the  statement  of  the  commerce  of  the  United  States 
after  that  date.    The  commerce  of  Porto  Rico  is  shown  separately. 
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MISCELLANEOUS   EXPORTS. 


Other  items  which  are  not  included  in  previous  tables  of  exports  are 
given  for  1900  in  the  following  statement.  The  figures  for  18V9  are 
also  given,  in  order  that  comparisons  may  be  made: 

Valtie  of  miscellaneous  articles  of  export  for  1899  and  1900. 
[CompIlcKi  from  reports  of  the  Bureau  of  Statistics,  Treasury  Department.] 


Article. 

1899. 

1900. 

Bones,  hoofs,  honis,  etc 

I>oUar9, 
191,474 
260,740 
258,365 
229,815 

2,746,691 
685,905 
462,441 

DoUart. 
218,915 
208,701 
302,467 
224,809 

8,876,196 
096,236 
367,122 

Cardies 

Feathers 

Olue 

Grease,  grease  scraps,  etc 

Hair  and  hair  manufactures 

Lftnl  oil 

COMMERCE    WITH    CUBA,  PORTO   RICO,  AND   PHILIPPINE    ISLANDS. 

Commerce  of  the  United  States  in  animals  and  animal  produi':ts  with  Cnba^  Pirrto  Rico^  and 
the  Philippine  Islands  for  the  six  months  ended  December ^  1900. 


Imp 

Quan- 
tity. 

K^rts. 
Value. 

Cuba. 

Porto  Rico. 

PhiUppine 
Islands,  a 

Exports.              Imports. 

ExpH)rts. 

Export?. 

Quan- 
tity. 

Vahie.  \^^- 

Value. 

Quan- 
tity. 

1 

VHlue.i^-o. 

Value. 

Cattle No 

45,106 

9,933 

3,003 

1,4^ 

237 

$807,037 
114,816 
151  095 

$125 

Hogs No ' 

Horses                  No..             '      

1 

$100 

12     I.545I  1, 575i'fll5.  leO 
15     1.000    1   175'  117  TiM 

Mules              No. . ' ' 

142,765' 

Sheep     No..' ' 

1,926 
65, 924 

1     ,        .         .. 

All     other,     including  ' 

fowls 

5,995 

5 

!  ■■■"' 

Bones,  hoofs,  horns,  et<'. ' 

•          1 

1        a 

I 

Candles lbs..' 

11,4«1 
1,624,185 

9(« 

2<»8.663 

3«.. 

147,631    13,  181 '         «i 

Eggs doz  .J 

8OO!         181 

»               1 

.     1 

Feathers 

Feulhcrs     and     down.  1 
crude 

291 

;    ;    ' 

Glue :...lbs.. 

38,694 

4,828 
30,863 

393 

2, 691         '2s:i 

1 

Gnrasc,  Rreaso  scraps,  vtc 

Hair  and  hairmanufftc- 

turcs 

116 

820 

< 

1 

Hair,  unmaiiufiiCtured. .' 

1.749 
491 

10 

1       '"l 

Hides  and  skins,  other 
than  furs lbs 

7,(ftM 

2, 23.> 

i 

Goat'iklns lbs. .  1      4Cx' 

156J          39 

■ 

Hides  of  cattle... lbs..!  4.71?' 

151,402 
75 

16,239 
15 

1             1 

All  other  skins lbs.. 

1             '  

;  _ 

oThe  imiK»rtS(»f  the  I'liited  StMl«»s  fn)m  I'hilippine  Islands  were:  Manufactures  of  Ixmes  aii«l  hunts. 
1156;  eruilc  feathers  and  down,  $23. 
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Oojmnerct  of  tlw  United  Siidrn  in  animah  amf  animftl  pmdticts  tiith  Cuha^  Porto  Riro,  and 
the  Philippine  IsUmds/fjr  the  six  mofdhs  ended  December ^  lHOf/ — C^ontinuwi. 


Cuba, 

Porto  Rif  o. 

Philippine 
IsJandB. 

ImportJi. 

Exports, 

Import*. 

Export*. 

Exports. 

QlMtl 

my. 

Value. 

Quan- 
tity. 

Value. 

'iT" 

Value. 

Quan- 
tity. 

Value. 

*^ 

Value, 

Leather    and     leather 
mftnufflcturi"*: 
Sole  Itittther. . .  ,1b§. . 

2,778 

IS28 

6M; 

1»,743 
2,060 

111,097 
12,93S 

11.3<£1 

Kid  glazed 

Putetit  or  cminieled. 

SpUi8,   burr,    grain, 
ftf  ...-„..... 

11746 

3&1 

22,228 
$,9»4 

»,OD0 

2.98S 

|l,56D 

All  other  1  Gather.,.. 

Gl 

Bknyls    and    shoes, 
isaitH  »-..* ...... 

97.100 

ia,l»2 

4,sa» 

Hamet^  imd  iiuddleji 

92& 

AU  olhcr  maniificc- 
l  urcH      ^      ....... 

43 
»,04i! 

440 

124 

•  466 

Meat  producU: 

Meat  and  meat  cx- 
tmcts ,*., 

All  other.... 

iiaii-y  product*: 

Cheese Ibe.. 

BtitkT It«.* 

4.977 

M,lfil 
4J^fi3& 

n.45B 

8,996 

190,415 

4,508 
84,026 

4,418 
2.606 

22S,208 

3in,fMN 

14."^ 

05 

303,092 

l.t»7,2S« 

1,332 

4,3ii3 

64,  «I7W 

4 

116 

37.855 
6.67fi 

19,  713 

■.»27,W« 
33,(507 

24,832 
<!,22H 
1,S29 

m 

27,187 

2,002 
588 

SI.  648 

18,  M4 
191 

4,300 
1,210 

1€,612 

5fi6 

887 

Milk 

8,96!^ 

B««f  prtxliiiilitr 

Canned lb§». 

4-1,681 
804.460 

7«,637 
«    52,218 

2,798.088 

8,80S,7dO 

L280 

ftTO 

4.13i.004 

19.407,!Me 

2,741 

eB6vR9t^ 

1,796 
268,688 

ad,  too 

10,212 

4S2,442 

199,270 

2,400 

2,a6& 

Fmsh ....lbs.. 

galt*d    Of   pickled. 
lb« 

Tallow Ihs,. 

Hog  protUicls: 

Bncon 

HAm«. 

23,4^ 

s,08a 

Pork.eannwl 

rork.  fresh  ..,..,,.., 

Pork,      salted      or 
plt'kle<l 

2^50g  000 

ifri^Toa 

Lard 

l,841.d85'l9Adflft 

57,:eo 

%vm 

Lard  oil...,. ..gals.. 

100 

12,  U^. 
f.9,&41 

1,014 
6,618 

I.iard    cum[KJanda    and 
Babstitutes  for  (coU<)- 
lene,   lardlnc.    etc.), 
Ibe..... 

9,0UO 

6ao 

fiausaeo    and    aniuage 
meat lh«.. 

Casings  (or  iwamgeB 

Mutton ItM.. 

567 
331,346 

7,250        &87 
122, 10&  tl.rt94 

01  comargarl  ne,    \m i  ta^ 
Iron  butler 

100 

IS 

PoultTy  and  giime 

1        296 

1,009 
12.d«5 

1B4 

AlkiliKT  m*-a t  prodUcUt: 
Oinn«d 

2,48^ 

Ail  other 

i.fiia 

113511— 01- 


-36 
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Commerce  of  the  United  States  in  animals  and  animal  produds  with  CubOf  Porto  Bica,  and 
the  Philippine  Islands  for  the  six  mouths  ended  Decemiter,  1900 — Ckintinued. 


Cuba. 

PortoRleo.                 j    '•ti{iP?f;« 

ImportH. 

Exports. 

Imijorts. 

Exports.       i      Exports. 

«~-V..«e. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

X- 

Value. 

Quan- 
Uty. 

Value. 

1       1 

Wool  and  wool  manii-  '           i 
faotiirefl: 
CaiDctM yards ' 

ue 

$U4 
757 

3M 

SB» 

Flannels  and  blan-  j 
kets 

Wcarinir  ai>Darcl 

2,W3 
835 

' 

l.SM 

1535 

184 

All  other  manufac- 
tures of 

1 

1,157 

Wool,   hair  of   camel. 
goat,alpaca,etc: 
Clothhig,       ready- 
made,  etc  ......... 

$26 
29 
14 

lit 

piotha 

All  other            ..  . 

11 

.  .       .     1 

! 

I-IJ 

1 

•*■**"•" 

Total  values    .... 

18,671 

4,521,4741 

16,661 

«0.«7 

9S5.932 

1 

STATISTK8   OF  THE  ANIMAL  INDl  STRY   OF 
AISTBALASIA. 

The  statistics  quoted  Itci'ewith  are  takt^n  hiftn  *'A  sta.ti8t!cal  account 
of  the  seven  c^olonicH  of  AiistmlasiM,  IHiV^itKK),  by  T.  A.  Co^hlan, 
statbtician  of  New  South  Walt^;:^*-'  It  U  obeened  that  a  few  minor 
error.s  occur  ia  the  tables,  but  it  is  impo.srtil>le  to  know  the  particular 
8uni  which  shuuKi  be  cori'ected.  The  errors  tire  slight  and  do  not 
materiull}^  change  the  rehitive  importance  of  the  facts. 

The  history  of  the  live  stm*k  industry  of  Australasia  can  bo  traced 
back  to  the  introduction  of  '*  1  bulK  4  cows,  1  calf,  1  st^dlion,  3  luarcH, 
3  foab,  29  sbecp,  12  pig's j  and  ii  few  goats ;  and,  althoujifh  the  whole  of 
the  present  flocks  and  herds  of  Austrahtsia  havenotspnmjTr  from  these 
aniniais  alone,  yvt  the  tigures  show  the  iiiiiall  scale  on  which  the  busi- 
ness of  stock  raising  was  first  attempted.'' 

The  following  tabic  shows  the  nuiuber  of  different  species  of  farm 
animals  for  various  years,  ended  with  the  year  1S1*0: 


Ntimfjer  o/ij/wf^^,  cvUk,  h>raes,  and  mimefi*r  tariom  ^eamfrom  17 9S  to  18S9. 


XOiU. 

Bhtspp.       1 

rkltlet. 

Hocaes. 

Swfaie. 

1792. ...,. 

105 
fi.  121 

590,158 
C,3rj,«H 
17,»ai»t21 
28,741,706 
4».  773,5X4 
7»,W3,426 
124.fH7.aJ7 
!l«,e4f».809 

2S 

1.044 

1!,27« 

102,  i^ 

1,014.833 

l,92l,9QS 

4,099,«m 

4.713,ft20 

B,70U,fl28 

!l.m4,530 

11 

30« 

1,IU 

4,5&4 

70.015 

106^451 

4&»,970 

782,fifi8 

l.S4»,7e6 

i;7R5,sa5 
1,182,247 

Number, 
43 

1800...--. 

4,017 

1810 ^ 

1821 

1B42. 

Utt - 

8.992 
3^,000 
0ri,0S8 
121, 0»6 

1M|„... 

M2.4rr 

jwa., .„, ,.. 

7ir7.477 

MM.:..,.. 

Dcis.sn 

],1M,S&S 

I98i 

1,180,«»« 

It  is  noted  that  there  was  a  steady  incrwise  in  the  numbers  of  all  kinds 
of  animals  op  to  1SI>1,  Imt  the  figures  for  1S1JJ>  showMi  decided  decrease 
in  sheep  and  a  small  decrease  In  cattle,  while  there  is  a  small  increase 
in  horses  and  swine. 

The  table  on  the  follow^ing  linage  gives  the  iuun})cr  of  sheep,  cattle, 
horses,  and  swune  in  Australa^aia  for  various  yearn  for  each  head  of 

population. 
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Number  of  sheep,  caUle,  horses,  and  stchiefor  each  head  of  population  for  various  years. 


Year. 

Sheep. 

CatUe. 

Horaesi. 

Swine. 

1801 

Number. 
18.8 
JS.8 
27.7 
81.8 
2f 

Number. 
8.2 
2.4 
8.1 
8 
2.5 

Number. 
0.4 
0.4 
0.4 
0.5 
0.4 

Number. 
0  3 

1871 

0  4 

1881 

0  3 

1891 

0  3 

1899 

0  S 

**The  following  table  shows  the  number  of  sheep  in  each  colony  at 
intervals  of  ten  years  since  1861  and  at  the  end  of  1899.  In  Victoria 
no  live  stock  returns  have  been  collected  since  1894,  and  the  figures  for 
that  colony  in  the  last  column,  therefore,  refer  to  that  year:" 

Number  of  sheep,  by  colonirs,  1861  to  1899,  by  decades. 


State. 


New  South  Wales 

Victoria 

Queenslaud 

South  Australia 

West  Australia 

Tasmania 

Commonwealth 
New  Zealand 

Total 


1861. 

1871.       1        1881. 

1 

1891. 

1899. 

Number. 

Nutnbcr.        Number. 

Number. 

Number. 

5,615,051 

16,278,697     36,591,946 

61.831,416 

86,218.514 

6,239,258 

10,002,381 

10,267.265 

12,W8,I48 

18,180,943 

4.093,881 

7,403,334 

8,292,888 

20,289,633 

15,226.479 

3,038,356 

4,412,055 

6.810,856 

7,745,641 

6.721,491 

279,576 

670,999 

1,267,912 

1,952,212 

2,282.306 

1,714,498 

1,305,489  '    1.847,479 

1,662.801 

1.672.0GS 

20,980,123 

40,072.956  1  65.078,841 

106.419,751 

74,296,808 

2,761,583 

9,700,629  !  12,985,085 

18.128,186 

19.348.506 

23,741,706 

49.773,584 

78,063,426 

124,547,937 

93,645.909 

The  next  table  shows  the  number  of  sheep  in  the  various  colonies 
for  the  years  1885  to  1899,  both  inclusive: 

Xiunber  of  ahfcp  by  colonies,  ISSo  to  1899,  inclusirr. 


Year. 


1885, 
1886 
1887 
1888 
1889. 
1890 
1891 
1892 
1893 
18^1, 
1895. 
1896. 
1897. 
1898. 
1899. 


New  South 
Wales. 


Number. 
37,820,906 
39,109,304 
4r.,  905,152 
46,503,409 
50, 100, 708 
55, 980. 431 
01,831.410 
58,080,114 
50, 980, 088 
fiO,  977. 270 
47.017,687 
4K,31H,790 
43, 952. 897 
41.211,004 
30,213,514 


victoria. 

j  Number. 
!  10,081,837 
[  10,700,403 
I  10.023,985 
I  10,818,575 
I  10.882,2:n 
■  12,092,843 
I  12,928.148 
I  12,905,300 
'.  13,098,725 
i  13.180,943 
'         (a) 

(a) 

(a) 

(a) 

(a) 


Queens- 
land. 


Number. 
8,994,322 
9,690;4r>5 
12,926,158 
13,444,00) 
14.470,095 
18,007,234 
20.289,03:J 
21,708,310 
18,007,01:) 
19,587,091 
19.856,959 
19, 593, 090 
17,797,883 
17,552,608 
15. 220, 479 


South  Aus- 
tralia. 

We.st  Aus- 
tralia. 

Tasmania. 

New  Zea- 
land. 

Number. 

Number. 

Number. 

Number. 

(a) 

1,702.719 

1,61S,627 

16.664.535 

(a) 

1,809,071 

1,609,046 

(a) 

(a) 

1,909,910 

1,547,242 

(a) 

(a) 

2. 112, 392 

1,430,065 

15.468,860 

6,432,401 

2,366,081 

1,551.429 

15,508,268 

7,050,514 

2.524,913 

1,619. -256 

18, 128, 1« 

7,715,511 

1,962,212 

1,664. -218 

18.670.752 

7,209,500 

1,685.500 

1,623,338 

19,890.368 

7,325,003 

2, 200.  G42 

1,535.017 

20,230,8C9 

(a) 

2,132,T511 

1,727,200 

19.826.604 

(a) 

2,295,832 

1,523,846 

19,138.498 

0,402.593 

2.248,976 

1,650.567 

19.6S7.«4 

5,092,078 

2,210,742 

1.578,611 

19,678,725 

5,076,096 

2,251.548 

1.493.638 

19,348,506 

5.721,493 

2. '282. 306 

1.672,068 

19,347,3« 

a  Returns  not  collected. 
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Another  table  of  interest  is  one  Bhowing  the  number  of  8heep  and 
lambs  shuightered  in  the  several  colonies  for  the  jear8  1896  to  1899, 
inelysive,  iind  is  as  fuUows: 

Number  of  »heep  and  lmnh»  slaughiertd,  1895  to  189B^  indtmvi. 


YenT. 

New  south 

VktorlA. 

Quecnir 

West  Au^ 
tralla- 

(Hobttrt 
ccBton). 

1895 

Number. 
8.363.008 
6.196,749 
5,790,10a 
6.665,763 
4,795»26» 

Numbtr. 
2.326,002 
2>^.068 
2,434,619 
2.852.694 

JWttmferr, 

Nutnhnr. 

Number. 
1(H.316 

1096 , 

1,726.125 
1,002,736 
1.262.313 
1,497,546 

420,952 
505,091 
433.967 

102,266 

1897,...,,        .,     .,,.,         ,.,...,,, 

107.223 

1898 ,,,,,, 

104,803 

1899. _ 

93,913 

The  value  of  the  8heop  of  Austnilasia  in  181)0,  on  the  basis  of  the 
prices  ruling  during  that  year,  was  as  follows: 

New  South  Wiiles..... $72,924,502,50 

Vuloriu 211,525,035,50 

Queeri!<Iaiul - 32,415,756,50 

South  AiLstralia 12,  180,849.50 

Weateni  AiLstralia 5,  596,  475.  00 

Tasmania.. 4,370,850.00 


Comnionweakh ..., 157,022,489.00 

New  Zealand ..,.. 65,916,742,50 


Total 222,  9:]!),  231.  50 

Numb<:r  of  eattlef  by  mlonktj  for  tm-year  periods,  I80I-1S99,  indUMtie. 


suu?. 

Jfi61, 

187L 

isai. 

1B9L 

wn. 

Kcw  South  Wale» 

Number. 
2.271,923 
628,092 
660, 19G 
265.434 
a,%795 
67. 114 

Number. 
2,0y,888 

799.509 
1,108.23.5  1 

143.  tCiS 
49,503 

101.  M) 

Number. 
2.597.348 
1.286,677 
3,6ia.513 

814.918 
63,009 

130,526 

Number. 

2,0.16,347 

1.B12.101 

6.192,759 

676.983 

133,690 

167, 666 

Number. 
1,967,081 

Victoria 

1,833,909 

Qiteii;Tifl1iind  «#...>...«...........•........ 

5,053,836 

South  Attjtmlk ., 

526,624 

Weatem  Austfalla. , 

297,061 

TlUfSQAIltA  ..,...■..,,. 

160,204 

CoiDmon  wc4lth 

3,»16,55.l 
193.285 

4.277.228 
4:w,  rm 

K.  010. 991 
C9S,  C37 

a.  029, 499 

twi.syi 

9,^8,626 

1,210.439 

Total. 

4.039.83!* 

4.713.820 

8.709.628 

11,861.330 

11,049.066 

I 
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Number  of  cattle ^  by  colonies^  for  the  years  1885  to  1899,  indftsire. 


Year. 


1885. 
1886. 
1887. 
1888. 
1889. 
1880. 
1801. 
1892. 
1898. 
1894. 
1805. 
1896. 
1897. 
1898. 
1899. 


New  South 
Wales. 


Number. 
1,317,315 
1,367,&14 
1,575,487 
1,622,907 
1,741,692 
2,091,229 
2,128,838 
2,221,459 
2,269,852 
2,465,411 
2,130,057 
2,226.163 
2,083,096 
2,029,516 
1,967,081 


victoria.   I    <f^S- 


NHmber. 
1,290,790 
1,303,265 
1,333,873 
1,370,660 
1.894,209 
1,782,881 
1,812,104 
1,824,704 
1,817,291 
1,833,900 

(a) 

(a) 

(«) 

(a) 

(a) 


Number. 
4,162,653 
4,071,563 
4,473,716 
4,654,932 
4,.872,416 
5,558,264 
6,192,750 
6,591,416 
6,693,200 
7,012,907 
6,822,401 
6,607,377 
6.089,013 
5,571,292 
5,053,836 


South 
Australia. 


Number. 

(o) 

(a) 

(a) 

(a) 

531,296 
574,032 
976,938 
631,522 
675,284 

(a) 

(«) 

638,591 
540,149 
618,894 
526,524 


Western 
Australia. 


Number. 

70,408 

88,254 

93,544 

95.822 

119,571 

130,970 

133,690 

162.886 

173,747 

187,214 

200,091 

199,793 

244,971 

269,947 

297,081 


Tasnumia. 


Number. 
138,642 
148,665 
147,092 
142,019 
160,094 
162.440 
167,788 
170,085 
169,141 
177,038 
162,801 
157,736 
157,486 
149,754 
160,204 


New 


Number. 
853,368 
(a) 
(a) 

853,358 
805,461 
831.831 
(«) 

851.801 
885,  »& 
9M.QM 
1,017,  Ml 
1,138,672 
1,209,165 
1,20S,024 
1,210,439 


a  Returns  not  collected. 


Number  of  cattle  and  calves  slaughtered ^  1895-1899,  inclusive ,  by  colonies.^ 


Year. 

51^ 

Victoria. 

Queens- 
land. 

Tasma- 
Western  igiMHjS 

1     ton). 

1895 

Number. 
388,097 
351,246 
365,898 
364,042 
383,948 

Number. 

236.317 
245,477 
240,958 
244,319 

Number. 

Number.  '  Number. 
i 
1         11  '*45 

1896 

474,946 
498,583 
5?2,735 
640,898 

30.064  1          9,393 

41.065  10,615 
83,203           10.ai9 

1          10  '»7fi 

1897 

1898 

1899 

1  No  returns  were  received  from  colonies  not  here  named. 

The  value  of  the  cattle  of  Aastralasia  in  1899,  on  the  ba.sis  of  the 
average  prices  ruling  during  that  year,  was  as  follows: 

Now  South  Walea $48,694,199.00 

Victoria 50,052,347.00 

Queensland 74, 807, 838. 00 

South  Australia 16,176,246.00 

Western  Auntralia 8, 516, 375. 00 

Tasmania 4, 939, 497. 50 

Commonwealth 209,186,502.50 

New  Zealand 45,818,097.50 

Total 2r>5, 004, 600.  00 
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The  number  of  horses  in  the  nevcral  i^lonies  of  Australasia,  liy  ten- 
year  periods,  for  1861  to  1899,  inclusive,  was  as  foUoTii-s: 

Nmnber  of  fiar§e»,  h^f  ten'^enr  periods^  1S6J-IS9S,  tnc/t«tiw- 


StJik\ 

18CL 

im. 

im. 

1H91, 

1890. 

New  South  Wales 

dumber. 
233,220 
»4,057 

10,720 
22.iltt 

1301,  IDD 
181,  frO 

7a,ll!S 

23,Ud4 

^i'ttmt>cr. 
395,577 

159,678 
31,75& 

438,755 

140, cea 

399, 3G4 
202,  BOG 
40.S12 
ai/ifi2 

K  timber. 

Victoriii 

4^1,547 

Qii.cc'n*iliiiMl                •. 

479. 127 

Souili  AusLniiJd ,-, ,,..-.. 

iWi,:&5 

Webteni  AostraliA 

fi.\9U 

TWaTQjinlA 

Sl.liid 

■'■" ■ •■•■• 

rommoiiwcallb ^,..-«,. 

Kew  Zealand 

28,?75  ' 

l,UHft.a29 

1,574,79& 

m,oio 

1.4i7a,316 
2Cl,93l 

To«ai...... ...,..-.. .... 

4m,7m 

7S2,f.5a 

1,219,705 

],78ft,8.Ti 

1  982, 247 

The  value  of  the  horses  in  the«e  vaiious  colonies  for  1809  is  esti- 
mated as  follows: 

New  South  Waies $18,765,2*4,00 

Victoria , ..„,. . ....  25,  227,  <)Slt.  00 

Qiieen^LiDa ,. 1 1,  Ci55.  267.  50 

Jkruth  Australia 6, 131,79l».00 

Weetran  Austimlk 3,  771 ,  537. 50 

TBflnianitt..-...- 1, 605,  ^M5.  DO 


Common  wealth . ....     67,  157,  7O0.  00 

NewZcalaB*l 1ei,575,2lH).00 


Total ,.,,-..     83,732,999.00 

The   qtiantitj  of   wool  produced   in   Aiistmla.^ia  for  the  ten-year 

periods,  ISfil  to  18f>f*,  inclusive,  is  shown  for  the  sevenil  colonies  in 
the  Uihle  below; 

QuantHjf  of  vijol  prtHfucedt  f>y  cofoniV*,  by  ten^ytar  period»^  ISOl  lo  1S99^  indwihe. 


SUlt£. 


N«W  South  WaIcs  . 

Vt(*torift..... 

QueeuMand ... 

EkKJth  Amti«11ft  ... 
Western  Anstmliii- 
Tttismnnla  .......,, 


Cum mon wealth . 
New  Zetilaiid 


18SI. 

ISTl. 

1S81. 

1861. 

imi. 

J\jmid». 

PoHndn. 

r&und8. 

Fmtnds, 

Pbttmi^, 

Id,  254, 800 

71,401,300 

161,022,900 

321. 4K,  000 

'252,907.700 

27,168,900 

63.041,100 

67,7'>l,300 

09,«)6,G0O 

e^i,!iv;.7oo 

12.«56,10& 

!W.553,!!0(» 

54,275,S00 

«8,1W,1W 

9^»,ft9H,0n0 

l».7fi«.fl00 

«,  242,  too 

46,018,900 

60, 151,. W 

37,827,900 

S^,600 

1,888,000 

4,(>6i,CO0 

9,501,7WJ 

10,795,3100 

6,129.100 

<5,6^,800 

10,a2f.,100 

10, 102.  WO 

9,114,800 

78,4S6,9«» 

211,'418,5tJl) 

»24,2S6,100 

N3, 495, 600 

407,  B97, 400 

9.001,700 

46,192,300 

i'.i».O.\\f»O0 

117,733,500 

16.1,122,700 

8a,flti7,GO0 

1 

2:>7,t'tO^KXJ 

^mrmjm 

601,'i29.a00 

fi32.0'2O,T0O 
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The  following  table  is  an  estimate  of  the  avei^age  weight  of  fleeces 
for  the  ten-year  periods  of  1861  to  1899,  inclusive. 

Average  weight  of  fleeces,  by  colonies,  by  ten-year  periods,  1861  to  1899,  inciusir€. 


State. 


New  South  Wales 

Victoria 

Queensland 

South  Australia  . . 
New  Zealand 


1861. 


Pounds. 
3.28 
4.02 
8.40 
4.69 
3.48 


1871. 


Pounds. 
4.67 
6.17 
4.73 
6.41 
4.76 


1881. 


Pounds. 
4.47 
6.87 
4.50 
6.98 
5.32 


1891. 


Pounds. 
6.74 
5.68 
4.78 
6.S5 
6.42 


1899. 


Pounds. 
6.58 


&67 
6.99 

R.48 


The  comments  of  Mr.  Coghlan  concerning  the  frozen-meat  trade  of 
Austmlasia  are  so  full  of  interest  that  it  is  deemed  wise  to  copj'^  them 
in  full.     The}"  follow  herewith: 


THE  FROZEN-.MEAT  TRADE. 

In  view  of  the  large  increase  in  the  live  stock  of  Australasia  the  question  of  the 
disposal  of  the  surplus  cast  has  become  a  matter  of  serious  consequence.  In  New 
South  Wales  especially,  and  in  the  Riverina  district  in  particular,  it  was  found 
necessary  to  have  recourse  to  the  old  method  of  boiling  down,  which  a  fortunate 
rise  in  the  price  of  tallow  made  it  possible  to  carry  on  with  a  mai^in  of  profit;  but 
with  such  prices  as  have  ruled  for  tallow  during  the  past  few  years  it  can  not  be  said 
that  boiling  down  offers  any  inducement  to  the  pastoralist,  although  in  1899  the  pro- 
duction of  tallow  in  the  colony  reached  the  large  quantity  of  389,838  hundredweight 
[of  112  pounds]. 

In  New  Zealand  a  much  l>etter  solution  of  the  question  of  disposal  of  the  Furplus 
cast  was  found,  and  a  trade  in  frozen  mutton  with  the  Unite<l  Kingdom  has  been 
established  on  a  thoroughly  payable  basi.s — an  example  which  some  of  the  other 
colonies  are  endeavoring  to  follow,  although  consi<lerably  handicapped  by  the  want 
of  cros.sl)red  sheep  and  the  prejudice  of  the  English  consumer  against  Merino  mutton. 

The  first  successful  attempt  at  shipping  frozen  mutton  to  England  was  made  in 
New  Zealand  in  18S2,  and  since  then  the  trade  has  attained  great  proportions,  to  the 
immeiliate  l)enelit  of  the  colonial  producer  as  well  as  the  English  consumer.  The 
trade  initiated  by  the  New  Zealand  I.And  Company  has  been  extende<l  by  the  forma- 
tion of  numerou.^  joint-stock  companies,  which  now  own  twenty-one  meat-freezing 
works  in  the  two  islands  having  an  aggregate  capacity  for  freezing  about  4,000,000 
sheep  per  year.  The  shec])  are  generally  killed  upcountry  and  transj)orted  ])y  rail 
to  the  freezing  works.  Several  fleets  of  steamers  are  engaged  in  the  trade,  and  the 
freight  rates  charged  enable  the  companies  to  realize  satisfactory  profits.  The  growth 
of  the  frozen  and  preserved  meat  industries  of  New  Zealand  sint^  1881  is  shown  in 
the  following  table  (p.  503).  The  shipments  are  almost  exclusively  made  to  the 
United  Kingdom. 
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Shipment  of  /roien  mntton  (prinnpalhj  to  the  United  Kingdom)  for  the  yeara  1S81  to 

1899,  inchmve. 


Yeaf. 

Frosen  or 

chilled  meat. 

Preiierved  meat. 

BMf, 

Mutton, 

Lamb. 

Mutton 
and  lamb. 

Toliil 
weight. 

Total  valne. 

Weight. 

VaIhc, 

^ 

CHHJ 

Gaxti$tt9m 

Osrcawe*. 

Ctct^ 

CwiJ 

I>tfUar$. 

Ptiumh. 

DoUnrM, 

^ft  tm   . 

1,074.640 
2,913,904 

108, 905. 80 

■  ^:::::;: 

15,344 

94.113.24 

264.723.00 

'           1889 

997 

86,995 

8Z.9S2 

575, 517. 16 

3,868,480 

351.174.14 

1884. 

1,644 

252, 422 

254,(100 

190. 187.  G9  ; 

3,103.744 

248,1113.60 

1885....... 

9,170 

286,961 

296.131 

1,816.790.98 

4.047.9M 

996,187.97 

1888 

9,391 

886,406 

845,796 

2,075,834.77 

2,502,464 

230,798.68 

1S87 

6,630 

656.823 

110,816 

421,405 

428.035 

2,213,975.21 

4,706.016 

885,650.66 

1888. 

44,613 

886.  M3 

KG81 

507,3«J6 

5=>1,919 

3,001,563.82 

4,912,541 

419,141.91 

1S*S9 

6»,298 

990,486  ; 

118, 794 

588, 5;!! 

656,  S22 

3,812.2«9,57 

5.3-25,152 

519, 005.  M 

K"^ 

98/2:m 

1,330,176 

275J,  741 

798,fi25 

«9<i.8.59 

5,280,113.57 

6, 702, 752 

662,729.70 

m^vm 

103,007 

l,447.&'i3 

338,344 

8^.012 

992,019 

5,767.396.21 

5,447.901 

540,828.74 

^   im...-„: 

^^o-io 

1,316,768 

290,996 

806,304 

8(il.324 

4.9?2,774.63 

3,939,712 

337,832.43 

1893 

11,059 

l,a^\247 

475.865 

88S,155 

»y9.614 

5,248,164.99 

2,656,416 

220,783.77 

IBM....... 

91'i 

1.63:1,213 

459,948 

I,001,ai2 

n002,2M 

5,058.020.21 

3,368,736 

278.972.11 

iffle 1 

12, 0-.K) 

i.6:ri,f.90 

735,  iM 

l,07A,r,40 

1,090,730 

5,911,717.14 

4,124.400 

321,855.71 

1896. .....J 

25,905 

1,505,969 

792,057 

1,065,292 

1,091, m 

6,034,309,14 

5,006,818 

308,204.26 

1897 

60.  Mi 

1,653,170 

1,038,316 

1,'291,5H2 

1,341.620 

7,359,.'>39.82 

.^m6,2l6 

380,730.63 

189« 

9.-1.  LtlJS ' 

1,719.283 

1.168,888 

1,338  J  76 

1,433,:J!I3     7,769,576.51 

0,245,792 

478,009.20 

1899 

in/m 

2J02,533 

1,272,625 

1,557.439 

1,?A784     9.565,417.21 

5,^,272 

442,457.31 

>  Of  112  pounds, 

Amon^f  the  continental  eolonies  the  expnrt  of  meat  has  rea^he^l  the  largest  dirnen- 
eions  in  Qtieeiidlimd,  althoiij^h,  of  course,  it  conRist^i  chiefly  of  beef,  the  trade  in 
mutton  only  funning  luic-eighteetith  of  Uit*  wh*>le.  8o  fur  nii  they  eun  Ik*  given,  the 
figures  showing  t!ie  growth  of  the  Qmnm^liind  frozen-meat  trade,  as  well  as  the 
exports  of  preserved  meat,  will  be  found  below: 

Tht  frozi^tt-meiit   and  prnfrrrnhmtnt  trade  of  Qutrnnlnttd  jar  the  yenrtt  tSSl  tn  1899^ 

inclnmrc. 


Frown  of  cblllcd  meat. 

Preserved  meat 

Vcnr. 

fi«ef. 

Mutton, 

Total 
weight. 

Tana  vnhic. 

Wcighi. 

Value. 

1881 

CtHJ 

Cwt.i 

Ct^tJ 

IWIare. 

PltHUdg. 

2/216, 4m 
5.689,  l^J 
6, 7*211,  721 
2,2&8,69t5 
8, 306,  m 
i;jn,  6.58 
5,272,170 
3.964,419 
853,621 
2,709,8^1 
3,;]3;^,:7n 
6,0:i5,035 
8.001.788 
15,544,826 
26,941.400 
21,683,658 
15,699,098 
13,1SS,8;16 
25,HH.H15 

DtiUarK. 
194,445.87 

18B2 „„. 

fhS0,782.71 

1883 .•* 

1,951 
8,062 
3,926 
9.289 

10,467,84 
64.699,46 
24.347.10 
58,899.25 

7M,  840.  87 

1884 ..,     , , ,... 

277,882.02 

1883 

834, 273. 83 

I88fl- 

1887 ..«««... ^....V.. 

7,718.27 
484,961.82 
379, 037. 09 

1880 - 

18^ , 

8. 745  1 
90,253 
62.609 
123.196 
204,349 
301,887 
461,733 
434,683 
{^,162 
611,629 
651,029 

15,642 
23,799 
63,096 
5]«505 

21,896 
32.187 
28,221 
31, 874 
31,162 
10,985 
32,629 

'  21,287 
51,052 
106,307 
174.791 
226,247 
334.024 
489,964 
466, 557 
560,324 
522,564 
683,558 

802,890.96 
969,406.28 
78.5,185.44 
1, 343,7m.  91 
1,834,860,29 
2,426.689.96 
2,824,949.72 
2,140.540.02 
3,208.288,79 
3,275.008.51 
4.067,3<n.64 

81  479  81 

1896...- 

214  320,66 

1891 .... 

287, 279, 2e 
471,213,46 

1892 -..-.,.,..,,. 

1893  ., 

696,620,10 
1,219,708.76 
1,914,928,82 
1,B09,487.81 
1.173,746.27 
1,059,3.59.19 
1  H6H  244  48 

4994 

1895 

1806 

1887.... 

1898....... 

1890... 

1  Ql  iU  pounds. 
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Next  to  New  Zealand,  the  largest  exporter  of  frozen  mutton  is  New  6oiith  Waks. 
During  the  last  few  years  greater  efforts  ha-v-e  been  made  in  this  colony  to  expand 
the  trade,  and  the  exports  show  a  considerable  increase,  although  a  tewkpoatry  check 
was  experienced  in  1897  in  consequence  of  the  nnfavorable  season.     But  New  South 
Wales  has  labored  under  the  disadvantage  ci  possessing  no  crossbred   sheep  for 
export,  and  the  food  qualities  of  the  Merino  are  scarcely  appreciated  in  the  English 
market,  where  New  Zealand  mutton  is  favorably  known  and  biings  on  an  average 
IJd.  i>er  pound  more  than  Australian.     Large  tracts  of  tiie  mother  colony,  however, 
are  suited  to  the  breeding  of  large-carcass  she^,  and  the  pastonlisto  have  becoiBe 
alive  to  the  importance  of  securing  a  siiare  of  the  meat  trade  of  the  United  Kingdom. 
Attention  is  being  directed  to  the  introduction  of  British  rams  into  the  colony,  and 
a  large  increase  in  the  crossbred  flocks  has  already  taken  place.     Up  to  the  preflent, 
however,  the  crossbred  carcasses  sent  by  New  South  Wake  to  England  have  not 
been  kept  apart  from  the  Merino  and  have  therefore  failed  to  retxim  the  higher 
prices  which  might  have  been  expected.     The  attention  of  the  freeung  corapaniee 
has  been  directed  to  this  point,  but  so  far  without  effect.    The  following  table  shows 
the  growth  of  the  frozen-meat  trade  of  New  South  Wales.    The  exports  of  preserved 
meat  consist  almost  wholly  of  tinned  mutton. 

The  frGzen-meai  and  preserved-jneat  trade  qf  New  South  Wcde»/or  (he  years  ISSl  to  IS99, 

indtaiic 


Year. 


1881 
1882 
1883 

1884 
1885 
18S('. 
1887 
1888 
1889 
1890 


Frozen  or  chilled  meat. 


Beef. 


Quarters. 


MattOB. 


Oarcasaes. 


Total 
weight. 


Cl€t^ 

9,d80 
13,782 
34,  OTl 
13.809 
6,271 
4,x52 
21.831 
62,202 
37,8C8 
72,304 


1891 ' ■     105,013 

1892 1 !    223,074 


1893.... 

1894  ... . 

1895  . . . . 
189G.... 

1897  . . . . 

1898  .... 
1899.... 


4.773  ; 

9.538  j 

88,719  i 

28,r>29  I 
30.r.93  I 
32,855 


3t>i,do8 
533,995 
1,021,006 
1,372,373 
1,OC5,990 
1,095.508 
9.10.222 


220,584 
339,404 
607, 818 
6J2,lvS8 
503.925 
539, 49.5 
459. 553 


Total  valne. 


Preservod  mcvt. 


Weight. 


DoUarB, 

41,268.04 

111,491.82 

209,746.15 

B9,a«).lB 

29,510.46 

22,731.42 

93, 972. 12 

216,739.31 

162,  €07.63 

318, 120. 21 

495,545.96 

824,506.76 

689,291.06 

M2,9S3.94 

1,849,796.72 

1,071,141.50 

1,348.861.75 

1,607,526.61 

1,61.5,210.82 


Pound*. 


9,761,154 

4,528,269 

2.877,303 

4.655.523 

6,681,718 

8,620,747 

1^0Q2,d42 

16,382,597 

22,384,285 

16,351.996 

10,903,611 

13,930,801 

11.4.*i3.332 


Value. 

DoUar$. 

8C0,O12.:9 

698.04.27 

l,ar9,«4.75 

785,827.82 

810,569.11 

378,399.57 

733,  419.  SS 

338, 129. 2> 

254,630.15 

361,T22.« 

426,461.13 

51.'>,4d9.41 

800,9B6.r 

1,002, 761.  ?9 

1,47S.  712.46 

1,062,318.18 

716.  ITS.  47 

1,106,007.1)5 

OOI,215l17 


^Of  112  pounds. 


The  total  capa^-ity  of  the  boiliiig-down  works  in  New  South  Waies  is  stated  at  633,900 
head  of  cattle,  or  16,965,000  sheep;  of  chilling  works,  488,500  head  of  cattle,  or 
5,422,800  sheep;  of  freezing  works,  76,500  head  of  cattle,  or'3, 150,000  sheep,  and  of 
meat -preserving  works,  183,000  head  of  cattle^  or  5,445,000  sheep. 

The  only  other  colony  in  which  the  meat-export  trade  has  n»achod  dimensioiifi  of 
any  importance  is  Victoria,  although  its  exports  fall  far  l)elow  those  of  thetiiRW 
colon i'js  already  dealt  with. 
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A  statement  of  the  Victorian  trade  from  ISSl  to  1S99  wUl  be  foniid  IkjIow: 
The  frozai'jnecU  and  pre^erv^.d'7nt!at  tmdt  of  Viciaria  for  the  yean  1S81  to  1S9B^  inclusive. 


Frojrew  or  chilled  meat. 

Preserved  meat. 

Yew. 

Beef, 

MuUoQ. 

Tflt*] 
weight. 

Toua  value. 

Weight. 

Valoe, 

laai , 

CvtJ 

Owti 

CufU 

Doffori. 

PomtU, 

1,274.006 

3,225,657 

2,667,866 

1,4SG,849 

616,  KS2 

629,054 

714,886 

»».58D 

893,U4 

1»  052,887 

1,962.151 

777,953 

2,267,791 

2,917,730 

4,336,511 

5,498,316 

2,8B2,m 

4,760,047 

497,872.15 

IW2    ,.1,                ,       r 

18,522 
9,944 
41,873 
39,107 
99,884 
15,245 

92.312.04 
59, 403.  (S 
258,878.33 
299,859.13' 
342.207.41 
122,709.46 

149,425.88 
369. 926. 99 

888 

lasi        .                  

310,030,12 
186,114.48 
86.954.62 

1886 - 

1886.,, 

1887 -. ,, 

69,517.15 
78,423.65 
78,623.17 
98,268.70 
93»562.80 

1888                                            .,.,.• 

1889.       .- • 

1890 *,,.,-.,.... 

1801 

1082 

251,228.20 
69  829  41 

189S ..,,.,,.., 

1.307 
27.235 
24,831 
28,761 
21.478 

7,789 
76,418 

8,944,63 
123. 463. 11 
154,136.65 
125,687.10 
98,636.89 
4l,290.ft> 
418,942.39 

1804 ...,,.....,..., 

53 

268 

127 

G2 

233 

1,458 

27,182 
24,563 
23,684  1 
21.416 
7,556 
74,960 

15*5,OrK>,OS 
21l.2i'»  03 

1895........... 

1896 _ 

348, 324. 60 

1997..,  .,,.. --...., ,, 

413  233  96 

1898  „... 

1*J7  43^  11 

1899 

244, 171. 77 

^uf  Il'lpouxidt. 

There  are  at  present  depftstiired  [grazed]  in  Aiistralagiia  93,645,000  sbcep  and 
11,049,000  wttle,  of  which  19,rJ48,(K)0  sheep  and  1,210,000  cattle  are  in  Now  Zeaknil. 
In  that  colony  the  hidustry  of  phe«?p  and  cattle  ntising  has  now  reached  t?uch  a  stage 
that  jiractically  the  whole  uf  the  stock  available  for  market  \s  used  up  every  year 
eitlier  locally  or  for  export,  and  as  a  cunsi*quenee  the  aitiiil:>ere  of  \mi\k  kind.*?  of 
etock.are  ftalionary,  and  have  b<?en  eo  for  eonie  years  past  In  the  continental 
colon ie?i  a  different  state  of  thiniGfS  prevails.  In  New  South  Wales  there  is  a  latiore 
Burplui?  of  wheep  beyond  the  colony's  food  reqiiirementa.  While  the  t^ast  of  cattle  is 
beluw  tlie  \mm\  demand,  and  is  supiilenieiited  by  the  intporlation  of  pttkk  from 
Queensland,  the  net  iinjHjrt  from  that  colony  for  the  past  three  years  Ix^in^  482,428 
head.     The  other  fuur  colonies  have  each  a  deticiency  of  cattle  and  fiheep. 

It  \e  estlinated  that  in  an  average  year  the  cai^tof  cattle  is  10.25  per  eentj  that  is  t-o 
sajT  that  that  percentage  «>f  all  tlie  cattle  depai*tui'ed  would  Xk^  tif  marketable  age 
coidd  they  be  made  fit  for  wlau^'htering,  JCxclnding  New  Zealand,  the  aiinnal  cast 
wonld  l>e  1,150,000  head.  The  pre,«ent  fcH^d  requirement**  of  the  culoniea  may  Ixt  set 
down  at  750^000  head,  leaving  a  balance  of  400,000  as  the  HurpluB  available,  or  which 
might  be  made  available,  for  export.  At  the  prci^ent  time,  however,  eoiiie  of  the 
purphis  Ls  exixirlcd  either  as  ebilleJ  beef  or  prewrve^l  meat,  and  it  id  estimated  that 
130,0(X)  to  150,(KX»  head  are  annually  m  digjN^ned  uf,  leaving  aU>ut  250,000  head  of 
age  fit  for  market  which  it  is  unprotltable  to  keep  l>eyond  their  present  ape.  The*^ 
oompriae  the  real  '*  surplus'*  diliiinilty  of  the  colonie,"?!,  and  it  la  a  question  fur  €xj>erta 
to  determine  how  many  of  the  250,000  conbl  Ih3  fattom^d  for  exj«>rt,  but  tlien.*  seema 
to  be  abundant  evidence  tliat  fnjtn  00,000  to  100,tHX)  bead  of  cattle  could  be  exported 
in  any  ordinary  year  without  trenching  upon  lot^l  requirements,  while  if  the  trade 
could  be  expanded  witlu>ut  touching  ruinoUH  prices  theexpurt  miglit  be  made  much 
larger.    The  surplus  uf  ^heep  can  not  be  le^  than  4,500,(X)0.     Thi'j?e  tij^'urea  mfe^  v^ 
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an  ordinary  year.    In  1899,  which  was  a  year  of  drouth,  the  available  caet  was  doaDt- 
less  much  below  the  numbers  quoted. 

Looking  at  the  question  from  all  points  of  view,  it  can  not  be  said  that  the 
frozen-meat  trade  is  without  strong  elements  of  hope  for  the  future.  The  great  diffi- 
culty in  the  way  of  an  expansion  of  the  trade  is  the  serious  fall  in  prices;  but  there 
is  no  reason  why  better  results  should  not  be  obtained  if  shippers  are  careful  not  to 
export  anything  of  unsatisfactory  quality,  and  so  tend  to  enhance  the  value  of  Aus- 
tralian meat  in  the  eyes  of  the  British  consumer.  Signs  are  not  wanting  that  the 
prejudice  which  existed  against  frozen  mutton  in  the  United  Kingdom  is  fast  dying 
out,  and  the  aiioption  of  the  defrosting  process,  by  which  the  meat  may  be  placed 
on  the  market  with  a  much  more  attractive  appearance  at  an  extra  cost  of  one>fourth 
pence  per  pound,  will  hasten  its  extinction.  That  it  is  largely  prejudice  is  made 
clear  by  the  fact  that  a  great  deal  of  Australian  mutton  which  is  sent  to  Tendon  is 
sold  to  the  consumer  as  Welsh  or  English. 

During  the  years  1894  and  1895  several  attempts,  more  or  less  successful,  were 
made  to  place  live  cattle  and  sheep  in  the  English  market.  A  great  difficulty  in  the 
way  of  establishing  such  a  trade  was  the  wildness  of  the  cattle,  the  mortality  in 
some  of  the  shipments  being  sufficiently  high  to  provoke  strong  criticism  in  England 
as  to  the  cruelty  to  which  the  cattle  were  subjected  by  being  shipped  on  such  a  long 
voyage.  It  is  to  be  feared,  however,  that  these  expressions  of  opinion  were  prompted, 
not  altogether  by  the  alleged  sufferings  of  the  cattle,  but  to  a  large  extent  by  the 
interests  of  the  English  producer  and  the  American  exporter.  At  the  same  time,  it 
is  clear  that  a  permanent  and  profitable  trade  can  not  be  established  until  the  cattle 
have  been  handled  sufficiently  to  bring  them  into  a  tractable  condition,  for  the 
present  system  of  depasturing  followed  in  Australia  renders  the  stock  too  wild  to 
endure  a  long  stay  on  shipboard.  Probably,  however,  the  great  strides  made  by  the 
Argentine  Republic  in  supplying  the  English  market  will  make  it  difi&cult  for  Aus- 
tralian shippers  to  realize  a  satisfactory  margin  of  profit,  the  near  proximity  of  that 
country  to  Great  Britain  giving  it  an  inmiense  advantage  over  these  colonies  in  the 
matter  of  freights.  In  view  of  the  vast  population  of  the  United  States,  any  increase 
in  the  export  of  live  cattle  from  that  country  can  not  be  anticipated. 

Severiil   tables  are  copied   herewith  that  give  important  statistics 
relative  to  dairy  farming: 


Numhn-  of  (lair If  roir.'i  in  /<s\9P,  (fudntitt/  of  mUk  produced^  and  value  of  mi/JL-,  huiteTy  tmd 

cheese^  by  colonics. 


Slate. 


NfW  South  Wulos  . 

Vil'toriii 

QiuenslaiHl 

8<julh  Australia  ... 
Westorn  Australia. 
Tasmania 


Commonwealth  . 
New  Zcalaiul 


Dairy 
cows. 


Numbir. 
309,327 
464,469 

a  131,000 
84,498 

a  22,  rm 

41,482 


1,143,270 
343,556 


Quantity  of 
milk  pro- 
duced (esti- 
mated). 


Galious. 
138,564,000 
193,044,000 

39,300,000 

28,351,000 
6,535.000 

16.669,000 


422,463.000 
138,784,000 


Valnc  of  milk 

butter,  and 

milk. 


DoUart. 

8,482,309-50 
12.122,451.50 

2,511,114.00 

1.776,2?i"« 
S35,7S8.» 
74>l,O40.r>0 


25,991.»76,S0 
8,613.705-00 


Total 1.48t.,832  |     561,247,000 


3I.C05,eM.» 
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State. 

6ute«r. 

Che«. 

Kcw  S<jiith  Witles. .-..»-....,.,..-.- 

PimntiU. 

^031,000 

fi.%3a7,000 

8,463,000 

5,581.000 

276,000 

2.094,000 

2,3SG,000 

YIetfjria                                      .  .     .           .  .*.         * -..- 

4,513,000 

Qtt  L*>*t  jsl  ILllfl      ..«,,«.«,»...»•.«,*..»*.,.«.....«....•»,.>..**.....,.............. 

1,910,000 

&ciuth  Auj'traHA .-. 

fN7,0Q0 

Weatem  ^ustrtiHa                  .        .....     ... 

8S0 

TasJBAtilii  .     .  .                             -        ,..-. .-.-. - 

038  OOO 

Conifnonwc'al  tij 

m2.77l.0OtJ 
30.940,000 

10,3^  850 

New  Zealand. . .... ....... 

13,430,000 

Total 

133,714,000 

23,  S14»  850 

Qtmntthf  of  htttter  erpoHed  to  the  Vnitcd  Kingdom ^  h*j  coionies,  1889  to  1SU9^  incluxitt. 


Year. 


New  South    vrt.f«HA        Queens. 
Wiilea.         >tctorlji.   |     "^^^, 


2^t,25l 

5«9,100 

3V1.180 

1.582,782 


WSI& 

IfifiO... - 

1891 , 

1892 

18W....... 

1894 4,333,927 

1806 1.»52,8(10 

1896... 1,711,272 

1897 5,4ai,109 

1806 ft,a09,SlI 

1899 ...'    7,006,701 


Pftu  nd$. 
605, 478 
1,286,588 
3,773,775 
(^,44G,{)00 
la.  Ill,  423 
22,139,521 
21,127,025 
16, 452,649 
15,450,857 
13,548»293 
25,045,210 


Pf}unda. 


1.064 
81,420 


407.199 
62S,296 
741,306 


South 
AUStfAllA. 


PountU. 


10,850 
23,8&4 


357,087 
1,238,539 
1.017,029 

2t2. 872 
16.^0 

389.  S30 

891,  ro2 


Zealand. 


Tbr^  breeding  of  swine  in  Austnitrtsiii  is  usually  ciiri'iLMl  un  in  i^on* 
net'tion  with  dairy  fiinuirig.  It  will  be  okservcd  that  the  industry  h 
not  largo  when  compared  with  the  saiiio  industry  in  our  own  countiy, 

Thf*  fulUm  iuf^'"  table  shows  the  number  of  hoi^.^,  by  colonies,  for  the 
ten -year  periods  18()1  to  ISt^l*: 

Xfutihir  of  tniine^  by  atlonws^  for  thd  tai-yenr  pfrwdm  J^^JI  to  ISDD^  mduMive, 


Stilts. 

1861. 

1871. 

1S81. 

1891. 

1899. 

New  Siiuth  Wiiles ;... 

146,091 
43,4?0 
7,465 
69,3S6 
11,984 
40,  Ml 

yumber, 
218,  m 

177,447 
32,707 
95,542 
14,265 
,      62.863  1 

^Hmber, 
213,916 
239,926 
66.438 
120.718 
22»590 
49,660 

Xtonhcr. 

253, 180 

286, TSO 

122,672 

83.797 

25,930 

73,520 

A'wmftCT*. 
239,773 
a337,588 

m,m 

84,282 
55,058 
74,451 

Viclorla 

QuoGsalAnd 

South  At)«itm1!ii 

Western  Auj^lralla.... 

Ttsmiiii  id 

Cdmrnon  w*ml  lU 

319,  H7 
43/270 

566,017 
151.  tCO 

703,lfi8 
200.  C«J 

845, 88M 
SOS.  812 

931  145 

Kt'W  ^eaiiind.. ,           

249,751 

ToIaJ. 

3e'2,417 

737,477 

903,271 

1,154.700 

1,180,896 

aTheae  fiirures  are  for  1894,  no  later  returns  havlnjj  been  received. 
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Valuf  of  egg%  and  poultry  produced,  by  colonieSy  in  18S9, 


state. 

Poultry  and 
eegB, 

N«w  South  Wales          -- 

Dollars. 
2,506,247.50 

Victoria 

2,267,789100 

Qneeiwland 

t97,C83.S0 

Booth  Australia — 

9fif^70ll.fi0 

Western  AuMtrslia 

637,511.50 

TsamaniA 

390,  SB.  00 

CommonMnealth 

7,096,803.00 

N€nr  Zealand •  r -    -     - 

l,6tt,14«.S0 

T6tal 

9,200,949.50 

LITE  STOCK  AND  THE  MABKETS. 

The  receipts  and  sbipiiients  of  live  stock  at  the  lending  stock  centers 
for  the  year  1900  are  shown  in  tie  tables  folbwiiig.  It  ii5alwayy  well 
to  state  that  these  tables  necessarily  show  many  duplications;  as,  for 
instance,  the  animals  rcixjrted  at  Lincohi  are  ahiKist  certain  to  be 
reported  agaiii  for  Omaha,  and  po,'3sibly  a  third  time  for  Chicago, 

Meceipta  and  shipmtTti^  of  Hve  ghck^  18B8-1900. 


AnlmftL 

IMS. 

1899. 

1960. 

JlAcelptt. 

SlilinatDti. 

A^cetpca. 

Slilpmenta, 

Eee^ipt*. 

Shlpmcnu. 

t>Attle 

9,.'Sa9,4llO 

76ft,  «fr| 

34.370,109 

Vi,  1(W,  157 

M%W4 

4,502.216 

17fi,7W 

10,800.858 

5,679,aD0 

9,721,»n 

1,018,217 

34,001,  H&o 

ia,343.65i» 

ea^i,  435 

4,802,421 

197,335 

9.904,286 

f>,  COS,  431 

4C6,o22 

10,125,096 

991,321 

S3,l^,iKIS 

15,335,9BB 

742,007 

4,9M,400 

IMt^            ..  . 

1G9,I>65 

«iMep.... -.„ 

12.  Ma,  979 
7,64&,4»l» 

Hufoes  fttid  Qtules 

afl8,dt7 

Total ,.. 

58,317,887 

21,6M,747 

58,722,623 

20,5S6,9% 

60,539,787 

25,891j8&0 

I 


In  a  general  way,  the  difference  }>etwccn  the  receipts  and  shipments 
shows  the  number  that  was  consumed  in  the  city  or  was  sold  for  pack- 
ing purpoaejs. 

Summary  ofreceipis  ond  shipmenU  of  lire  stock  at  lending  cities  in  1900, 


Stock  ccuitr. 


Chicago -, 

Kansas  City.... 

Dmitha 

BonthSl  KttQl  .,„,,,, 

BltTux  CUy 

SI.  Louijf 

Ntttiuiift]  Sifjck  Yurds. 

IndifiBiiptillK 

St.  Jnseph 

Pittsburg 

Lincohi 

Citii:liiiiiktl 

Qleveltind. , 

Phlladt^Ipliift 

BttlUmare. 

Eoiit  Buffalo 


CittUe- 


HfK^lpti,       Bhiptnonte. 


2,T29.<M0 

1,1W9,71« 

828,204 

17«. 172 

1»0,437 

29,165 
098,370 
ia»,722 
379,9(57 

43,008 
251,285 

72,141 
ITfi,  748 

34,570 
l(Sft,402 
163,2«0 


1KM. 
853, 
274, 

m, 

187, 

S, 

165, 

139, 

379, 

16, 

253, 

71, 

39, 

ai, 

10(S, 
B«0^ 


dilres. 


»,748 

88,940 
15,807 
37,600 


Receipts. 

Sbipments* 

I3<\3ia 
113.077 

14,000 
84,197 

44,  W9 

19,  QM 

6,216 

10, 414 
215,577 

10,378 
8,824 

5tid 
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Summary  of  receipts  and  shipments  of  live  stock  at  leading  cities  in  1900 — Continaed. 


Stotk  center. 

Cattle. 

Calves. 

Receipts. 

Shipments. 

Receipts. 

Shipmenta. 

Louisville  .     .        .        

94,284 

54,386 

227,800 

210,456 

239,606 

71,028 

90.012 

21,010 

39, 737 

84.354 

19,800 

31,873 
18,139 

205,415 
37,790 

240,532 
71,049 
68,973 
11,180 

9,421 

11,352 

86,719 

245,993 

535 

Detroit 

2,104 

Jersey  City 

44,889 

New  York    .     .           

Denver 

Piieblo 

Fort  Worth      

Portland,  Oreg 

San  Francisco 

2,870 

Kew  Brighton.  Minn 

85,082 
11,182 

Weehawken,  X.  J 

53,845 

Hoboken,  N.J 

Boston 

171,470 

110,100 

Total 

10,135,096 

4,951.400 

991,321 

169,  M6 

Stock  center. 


Chicago 

Kansas  City 

Omaha 

South  St.  Paul 

Sioux  City 

St.  Louis 

National  Stock  Yards . 

Indianaitolis 

St.  Joseph 

Milwaukee 

Pittsburg 

Lincoln 

Cincinnati 

Cleveland 

Philadelphia 

Baltimore 

EastBufTalo 

Louisville 

Detroit. 

Jersey  City 

New  York 

Denver 

Pueblo 

Fort  Worth 

Portland,  f)reff 

San  FrancistH) 

New  Brighton,  Minn.. 

Weehawken.  N.J 

Hoboken,  N.  J 

Boston 


Hogs. 


Receipts.    Shipments. 


8,109,064 

3,094,139 

2,200,926 

502,415 

833,141 

338,379 

1,637,753 

1,323,018 

1,678,520 

349, 438 

1,522.231 

8, 401 

860. 757 

970, 753 

363,318 

771,038 

4,484,800 

74G,C33 

329, 837 

6r)2.  :5t>7 

611,271 

115,  OSO 

22.449 

147, 697 

27,255- 

52, 8K3 

574 

20S,  0J<0 


1,452,183 

223,963 

36,996 

31,985 

109,793 

45,232 

417,691 

1,323,018 

1,678,442 

4,378 

1.529,507 

3,215 

291,808 

466.238 

12,G46 

183,164 

3,530,560 

35C.  700 

47,942 

657, 202 


115.928 

22, 449 

2,400 

20,015 


574 


1,165.115  ' 


Total 3:},  131,838  i  12,563,979 


Sheep. 


Receipts.    Shipments. 


8,518,885 

860,449 

1,276,775 

489,574 

61,342 

10,949 

416,146 

67,005 

890,308 

47,855 

a  728, 419 

452, 106 

346.980 

132,276 

514,452 

378.886 

1,647,000 

278,882 

110,?28 

1.658.132 

513,697 

3a5,828 

92.728 

12, 795 

51,045 

179,230 

293, 478 

103,885 


533, 581 


15.535,925 


487,254 

216,272 

552.234 

403,923 

28.118 

324 

61,865 

67,005 

390,318 

18,426 

a  741,965 

433,941 

248, 162 

2,726 

44, 107 

2;M.939 

1,331,800 

236.882 

40.915 

l,2:i3.458 


Horses  and  mules. 


Receipts.    Shipments. 


99.010 
103,908 
59,645 
26,778 
30,668 


134,921 
32.973 
13.497 
3.056 
39.669 
21,375 


30G.8li6 
92,?28 
12,135 
31.7H5 


10.408 

9.5H2 

59.880 

2.336 

351 

1.111 

27,031 

22.6yi 

12,438 

3.378 

9,475 


298.288  I 
22,973  I 


13.960 
1,470 


91. 70S 
87,787 
54,815 
24,72S 
25.800 


120,486 
32,973 
13,535 

2,227 
88,848 
20.856 


5,l!« 

8,323 

56.297 

2.13S 

215 


12,638 

22.696 

12,438 

3,3S2 

2.6K) 


3.474 

1S,S$2 

1.391 


7,545,409  : 


742, 607 


65K.5C7 


«Thc  sljeep  ancl  «alve«  are  given  together  in  tlie  f)gnn>K  furni«hed  to  the  Bureau. 
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Range  or  (wcratje  price,  per  hundredweight^  of  cattle  at  Chicago  and  Omaha,  J900, 

CHICAGO. 


Month. 


Januury 

February . . . 

March 

April 

May 

June 

July 

August 

September. . 

October 

November . . 
December . . 
Range: 

1900 

1899 

1898 

1897 

189C 

1895 

18W 

1893 

1892 


Native  steers 

(1,50(^1,800 

pounds). 


85. 15  to  96. 60 


4.80 
4.75 
4.85 
4.90 
5.10 
5.16 
5.30 
5.20 
5.15 
5.00 
4.70 

4.70 
4.60 
4.10 
4.00 
3.40 
3.60 
3.00 
4.00 
3.75 


6.10 
6.05 
6.00 
5.80 
5.90 
5.75 
6.10 
6.00 
6.00 
6.00 
a  15.50 

a  15. 50 
8.50 
6.25 
6.00 
6.50 
6.60 
6.  CO 
6. 75 
7.00  I 


Native  steers 
(1,200-1,500 
pounds). 


$4.30  to 
4.10 
4.20 
4.30 
4.50 
4.75 
4-70 
4.85 
4.  GO 
4.45 
4.20 
3.90    a 


S6.60 
6.10 
6.00 
6.85 
6.85 
5.86 
5.85 
6.20 
6.15 
6.00  I 
6.00  I 

11.00  ! 


Poor  to  choice 

cowH  and 

heifers. 


$2.26  to  85. 26 


I 


3.90 
4.00 
8.80 
8.35 
2.90 
2.90 
2.90 
2.90 
2.85 


all. 00  ! 
8.25  ' 
6.16 
6.00 
6.25  I 
6.40  i 
6.00  ! 


6.50 
G.36 


2.26 
2.20 
2.26 
2.50 
2.25 
2.25 
2.25 
2.25 
1.75 
1.75 
1.75 

1.75 
2.00 
2.00 
1.75 
1.75 
2.00 
1.75 
2.00 
1.85 


6.00 
4.76 
6.00 
5.46 
5.30 
5.15 
5.40 
5.50 
5.00 
5.20 
6.00 

6.00 
6.85 
5.40 
5.40 
4.40 
5.76 
4.40 
5.00 
4.00 


Native  stockers 
and  leeden. 


•2.90  to  84.90 
8.36         6.00 


3.00 
3.50 
3.60 
2.50 
2.60 
2.60 
2.50 
2.10 
2.25 
2.20 

2.10 
2.50 
2.60 
2.40 
2.20 
2.26 
2.00 
2.25 
2.00 


4.80 
5.15 
6.15 
6.20 
4.76 
4.80 
6.00 
4.60 
4.65 
4.50 

b.V» 
6.40 
6.40 
4.75 
4.10 
5.16 
4.15 
4.90 
4.10 


Straight  Tex- 

■ny  and. 

MT^steniB. 


83.60  to  85.90 


3.50 
3.66 
3.00 
8.90 
3.10 
8.10 
8.00 
3.20 
3.25 
8.35 
3.40 

3.00 
3.10 
8.15 
2.75 
2.10 
2.25 
2.60 
3.60 
1.50 


.•>.15 
6.4D 
5.40 
6.06 
5.  .16 
5.40 
6.86 
5. 35 
5.05 
5.fl0 
r>.90 

.'xW 
6.75 
.'>.40 
4.90 
5.50 
5.73 
5.00 
6.00 
5.25 


a  15  Aberdeen-Angus  steeni,  1,492  pounds,  nold 
at  111;  15  Illinois-fed  Te.xas  steers,  1,431  pounds, 


at  815.50;  16  Aberdeen- Angus  steers,  1,496  pounds,  sold 
sold  at  89.80.    These  were  show  cattle. 


OMAHA. 


Month. 


1  Native  beeves. !  Native  cows. 


Blockers  and 
feeders. 


IWestem  steers. 


January $4 .  00  to  S6. 25  ^2. 25  to  84. 75 

Febnmry 3. 75  5. 55  ,  2. 00  4. 75 

Marcli 3.75  5.20,  2.00  4.50 

April ;  3.75  5.25  1  2.00  4.70 

May 4.00  5.30  2.00  5.00 

June I  4.00  5.40  2.25  4.75 

July 4.00  5.fX)  2.00  4.75 

August '  4.00  5.W)  1.50  4.85 

September 3.75  .y70  l.oO  5.00 

October 3.75  5.50  1.50  4..'i0 

November '  3.75  5.50  !  1.00  4.50 

December '  3.50  7.50'  1.00  5.20 

,  I 


S:3.oo 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 


to  85. 15 
5.10 
5.00 
5.20 
5.50 
5.00 
4.  75 
4.60 
4. 75 
4.75 
4.50 
5.00 


83. 50  to  85. 10 
3. -25  4.85 


Western  cows. 


82,25 


4.00 
3.50 
3,50 
3.25 
3.25 
3.00 
3.00 
1.60 


5.00 
4.50 
4.70 
5.00 
4.75 
4.90 
4.60 
3.70 


2.00 


2.00 
3.00 
2.00 
2.00 
1.75 
1.50 
1.50 
3,00 


to  85, 75 
a40 

M,ao 

8.50 
4.35 
4.25 
4.05 
4.O0 
A.» 
4.90 
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Range  or  average  pricey  per  hundredweight,  of  hogs  at  Chicago  and  Omaha,  1900. 

CHICAGO. 


Month. 


January.  ... 
February... 

March , 

April 

May 

June 

July 

August 

September. 

October 

November . 
December  . 
Range: 

1900.... 

1R99.... 

1898 

1897.... 

189C.... 

1895.... 

1894 

1893.... 

1892.... 


Heavy  pack-     Mixed  pack- 
ing (250-500        ing  (200-290 
pounds).      I       pounds). 


^.15  to  $4.92}'  $4.15  to  $4.90 


4.60 
4.35 
5.10 
•4.90 
4.85 
4.85 
4.75 
4.80 
4.35 
4.40 
4.40 

4.05 
3.35 
3.10 
3.00 
2.40 
3.20 
3.90 
3.80 
3.70 


5.10 

5.52i 

5.85 

5.57i 

5.42i 

5.50 

5.52* 

5. 621 

5.52|| 

5.10  j 

5.10  I 

5.85 
4.95 
4.80 
4.45 
4.45 
5.45 
6.75 
8.75 
7.90 


4.60 
4.65 
5.15 
4.95 
4.90 
4.95 
4.90 
4.95 
4.40 
4.45 
4.50 

4.05 
3.40 
3.10 
3.20 
2.75 
3.25 
3.90 
4.25 
3.60 


Light  bacon 
(160-200 
pounds) . 


$1.10  to  $4.80 


5.10 

5.47* 

5.82|i 

5.52* 

5.40 

5.55 

5.57* 

5.70 

5.fl2ii 

5.12*1 

5.07* 

5.82* 
5.00 
4.70 
4.50 
4.45 
5.56 
C.55 
8.65 
6.85 


4.55 
4.30 
5.0) 
4.90 
4.90 
4.95 
5.00 
5.06 
4.30 
4.35 
4.50 

4.00 
3.30 
3.10 
3.20 
2.80 
3.25 
3.50 
4.40 
3.60 


5.00 
5.40 
5.75 
5.47* 
5.40 
5.52* 
5.57* 
5.70 
5.55 
5. 12* 
5.07* 

5.75 
5.00 
4.65 
4.65 
4.45 
5.70 
6.45 
8.59 
6.86 


OMAHA. 


Month. 


January .. 
February . 
March.... 

April 

May 

June , 

Jnly 

August  ... 
September. 
October..., 
November 
December 


Heavy  pack- 
ing (275-600 
pounds). 


$L22* 
4.60 
4.60 
5.00 
4.80 
4.80 
4.85 
4.80 
4.90 
4.40 
4.40 
4.60 


to$4.?21 
4.90 
5.17* 
6.56 
6.40 
5.25 
6.25 
5.25 
6.36 
5.26 
4.90 
4.95 


Mixed  pack- 
ing (230-270 
pounds). 


$4.20  to 
4.60 
4.62* 
5.00 
4.80 
4.77* 
4.80 
4.85 
4.95 
4.45 
4.40 
4.60 


$1.67* 

4.85 
5.25 
6.60 
6.30 
5.22* 
5.20 
5.20 
5.32* 
5.25 
4.95 
4.90 


Light  bacon 
(150-225 
pounds). 


$4.15  to  $4.66 
4 


40 

62* 

10 

60 

57* 

75 

75 

96 

26 

30 

56 


4.85 

6.25 

6.62* 

5.27* 

6.15 

5.20 

5.25 

5.ao 

5.20 

4.97* 

5.00 
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Range  or  average  jyricef  per  hundred  weighty  of  sheep  at  Chicago  and  Omciha,  1900, 

CHICAGO. 


Month. 


Native  sheep  1  Native  year- 
(60-140        j      lings  and 
pounds).      '        Iambs. 


Januar>' 

February... 

March 

April 

May 

June 

July 

August 

September  . 
October  — 
November. . 
December . , 
Range: 

1900.... 

1899.... 

1898.... 

1897.... 

1896.... 

1895.... 

1894.... 


92.60  toS5.25 


1892. 


2.76 
3.60 
3.60 
3.60 
2.60 
2.50 
2.50 
2.00 
2.50 
2.26 
2.25 

2.00 
2.25 
2.00 
1.25 
1.00 
1.26 
1.00 
6.60 
2.25 


5.90 
6.10 
6.60 
6.00 
5.  .50 
4.60 
4.66 
4.25 
4.25 
4.35 
5.00 

6.50 
5.65 
5.26 
5.25 
4.60 
.5.50 
5.40 
6.26 
6.90 


$4.00  to 
5.00 
5.00 
4.60 
4.00 
4.00 
3.50 
4.00 
3.25 
3.50 
3.50 
3.00 

3.00 
3.  .50 
3.50 
3.00 
2.75 
2.26 
2.00 
2.26 
3.00 


Western  sheep 

(70-140 

pounds). 


»7.00 
7.30  j 
7.60 
7.50 
7.30  ' 
6.80  ! 
7.00  I 
6.16 
6.00 
6.75 
5.75 
6.76 

7.60 
7.45 
7.10 
6.40 
6.60 
6.36 
6.00 
7.55 
8.26 


$3.40 
4.25 
4.75 
5.10 
4.76 
3.85 
3.00 
3.15 
3.00 
.3.00 
3.60 
3.50 

3.00 
2.55 
3.00 
2.15 
2.16 
2.60 
2.00 
2.60 
3.00 


to  $5. 15 
5.90 
6.10 
6.50 
5.75 
5.40 
4.60 
4.75 
4.25 
4.15 
4.40 
4.80 

6.50 
5,i>5 
6. -26 
5.36 
4.30 
5.35 
5.40 
6.45 
6.7^ 


Western  and 

Mexican 

lambs. 


$5.00  to 
5.75 
COO 
5.80 
5.90 
6.25 
5.25 
5.00 
4.00 
4.00 
4.15 
4.20 

4.00 

4.00 

3.76 

3.50 

3.50 

3.00 

2.50^ 

2.25 

3.50 


r.oo 

7.36 
7.60 
7.56 
7.56 
7.50 
6.25 
5.86 
5.90 
5.50 
5.26 
5.50 

7.60 
7.00 
6.75 
7.25 
6.26 
6.00 

5.ao 

6.75 
7.26 


OMAHA. 


Montli. 


I 


Native  sheep.  .  Native  lambs.  Western  sheep.  Western  ;amb& 


January i  «3. 25  to  $5. 25 

February I    3. 50         5. 75 

March |    3. 50 

April 3.50 

May I    3. 50 

June I    3. 25 


6.10 
6.10 
6.00 
5.25 


$4.75  to  $6.35  '  ft^.OO  to  $5.a5  '     $4.75  to  $5.75 


July 

August 

September  , 

October 

November. . 
December . . 


3.00 
3.00 
2.50 
2.00 
2.00 
2.25 


4.60  I 
4.60  , 


4.00 
4.00 
4.26 
4.35 


5.00 
5.00 
4.75 
4.75 
5.00 
4.00 
4.00 
4.00 
4.00 
3.75 
3.50 


6.75 

7.00 

7.25 

7.00 

6.25 

5.60 

5.35  I 

5.26 

5.35 

5.00 

6.60 


3.25 
3.26 
3.25 
3.50 
3.00 
3.00 
3.00 
2.25 
2.00 
2.00 
2.00 


6.00 
6. -25 
6.25  I 
6.15  I 
5.60  I 
4.70  I 
4.50  I 
4.10 
4. '25 
4.15 
4.30 


5.00 
5.00 
4.75 
5.00 
4.00 
4.00 
4.00 
4.00 
3.75 
3.60 
a.  60 


7.0Q 
7.10 
7.35 
7.15 
6.00 
5.10 
5.85 
5.35 
5.tt 
5.15 
5.55 
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Range  and  areratje  price  of  horses  <it  Chicago  and  Omaha,  1900, 
CHICAGO. 


Month. 

January 

February 

March 

April 

May 

June 

July 

Augi::8t 

September. . . 

October 

November — 
December 


Draft 
htirsort. 


SU5.00 
l.Vi.OO 
157.60 
100.00 
155.00 
145.00 
14.5.00 
150.00 
150.00 
155.00  I 
150.00  I 
155.00  I 


Carriage 
teams. 


$100.00 
420.00 
440.00 
460.00 
450.00 
430.00 
420.00 
400.00 
375.00 
350.00 
375.00 
385.00 


Drivers. 

8125.00 
130.00 
135.00 
140.00 
150.00 
145.00 
140.05 
140.00 
135.00 
135.00 
137.50 
140.00 


General 
use. 


f  105. 00 
110.00 
110.00 
115.00 
110.00 
105.00 
105.00 
105.00 
100.00 
95.00 
90.00 
90.00 


BusKens 
and  tram- 
mers. 


$115.00 
120.00 
120.00 
120.00 
120.00 
118.00 
115.00 
112.00 
112.00 
110.00 
105.00 
100.00 


'  Saddlers. 

Southerly 
horses. 

S140.00 

160.00- 

145.00 

60.00' 

150.00 

65.00- 

155.00 

67.60- 

170.00 

62.60* 

165.00 

50.00- 

160.00 

60.00- 

155.00 

45.00- 

145.00 

60.00- 

140.00 

65.00^- 

135.00 

65.00^ 

130.00 

55,00* 

OMAHA. 


Month. 


January . . . 
February . . 

March 

April'. 

May 

June 

July 

AugruFt 

September. 

October 

November. 
December  . 


Draft 
horHcs. 


$75  to  91 35 
80       150 


90 
90 

100 
90 
90 
90 
90 

100 
90 

100 


Carriage 
teams. 


I«200to$300 
200       300 


'1  I 


165 
175 
loO 
140 
140 
140 
140 
160 
150 
160 


,  200 
'  200 
300 
300 
200 
210 
215 
175 
230 
200 


300 
300 
450 
450 
325 
420 
360 
435 
370 
375 


Drivers. 

S95toS225 
95       225 


General    I 


Chunks. 


95 
95 
90 
90 
75 
75 
85 
90 
90 
90 


225 
225 
325 
325 
200 
220 
175 
215 
325 
800 


$55  to  585 
55  90 
55  90 
60   100 


65 
40 
40 
40 
40 
40 
40 
85 


105 


$65  to  $00 
65   100 


65 
65 
75 
65 
60 
00 
60 
65 
65 
60 


100 

110 

115, 

100  j 

100 

100 

100 

110 

100 

100 


Western 
horses. 


Southenv 
horses. 


$10  to  $20 
10   20 


10 
10 


124  22i 
12i  25 
15  274 
174   30  ! 

40  I 


774 


20 
30 
124   45 
124   40 


$20  to  $45- 
20   50- 


20 
20 
20 
15 
15 
15 
15 
20 
20 

ao 


60» 
50- 
45 
45- 
4b- 
45- 
45- 
46- 
60 
65- 


11359—01- 


-38 
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Table  showing  average  weight  €f  hogs  placed  upon  the  market  in  1899  and  1900. 


CUICAOO. 

Avemge  weight  for  year  - . . . 

KANl^n  CITV. 

Jiitiimrr --*."•*"-- — 

Febrmtry .,.,.  —  .-..-..-.. . 

MftTch. ..,,, 

April..., ..„.,.- 

May........ -- .., 

June.-.. ..„,,,,,,,.,... 

Julf  .._..<.,.,„,,,-- 

AU^tl^... ....... ....,,, 

Sepl^mber.  ^ 

OciolKr 

November „***,.-.,* 

Decgmbc'T  „..**,..-,.*,  ^ .  ^.^ 

AVftBgp  weiglitlor  j^«r 

JaaiwiTT , .  „  „  „ ,..„.. 

F^bniary . . 

Mareh.. 

April ...... 

M*y ..,....,»......,.. 

Juiif — ,..,....,,...,....... 

July..,. ,.,...... 

Auifmt"" ,-„... .- 

SeptembiT. . . . . 

OetnWr  .... „, 

Novrmtii*T. ,. 

Bccumb^T  -...,.„. *. 

Avt^mgi;  weitfht  fnr  you- 

*ilul'X  CITTT, 

January ................. 

Fi*hnwry 

Mimli..-.. - 

April .., . 

May 


237 


Pmiftdf. 
233 


216 

nz 

209 
211 
ZIO 
211 

230 
222 


213 


302 

247 

tS5l 
250 

:2€^ 


:^ 


2sa 

257 
2IjCI 
3ti3 

'xm 

2&1 


230 
21S 
210 
2U7 
21S 
210 
206 
2L9 
214 
213 
210 
2\% 


2\h 


25T 

*m 

243 

236 
239 
23& 
231 
240 

215 
2,'i3 


214 


2rKl 
^t 
213 
244 

211 


Biorx  CITY — {.-otiiiituetl. 

July............ „._. 

Aogvst .......,..-..,,.. 

Septembet ................ 

CN?tob(?r ..,.,...,... 

KcivtJElwr , 

I>cpeiii1:>er.  ..,..*.,,....... 


•260, 
291 


A  %'ennfe  weight  fpr  yi?ar, 

January .......,..._....,  ,^  ^, 

Febrtmry  ......,..,....,,.,.. 

MUTlll 

AprIL 

Hny...-,„.. 

June.. ..,..,.*.,....,  **_..*., 

July.......... ,..„....., 

Auipu't — ...,.,,, 

Septfinber  — 

October........ 

November *......,..,.. 

December,...,,,,,,.--,,^.,.  ■ 


Average  m  eight  for  year - 

FT.  JOSEPH. 


Junu&i^-.,.. 
Fpbnuiry  ,. 
Mjircb  ..... 

April...  ... 

May...  .... 

Jufie....^.. 

July 

Ailgut^t . . . . . 
Si'iiit'mbtT . 
Ofitaif-r.... 
NiiVt'iubtT  . 
Det'embur, . 


Avt'mge  weight  for  yc 


1900. 


P>fvanfi* 
242 


2tta| 


71  / 


?E35 
236 
2^ 
247 
^> 
'h£14 
229 
239 
Z3£ 
£47 


^35 


^1 

241 
241 

23*t 


:!40 


2ii 
aM 
;^4 
2ie 

211 
212 


211 
^^ 
:33 
23 
25?i 

2*J 


PRODUtTION  OF  wool  IN  THE  UMTEO  STATES  IN  IfHMK 

The  table  here^vith  is  an  estimate  made  by  the  National  Aasociation 
of  Wool  Manufacturers  of  the  amount  of  wool  produeed  in  the  several 
States  and  Territories  in  IWf).  The  estimate  i.s  based  upon  the  num- 
ber of  sheep^  as  reported  by  the  Diri.siou  of  Statisties  of  this  Depart- 
ment The  a^HiJciation  .states  that  the  average  weig:ht  of  the  fleece.s  in 
the  States  and  the  percentage  of  .shrinkage  have  been  ascertained  by 
voluminous  correspondence  with  wool  growers,  wool  dealers,  wool 
manufiieturera.  State  and  county  officials,  etc.,  in  all  sections  of  the 
countr}'. 

The  total  product  of  wool  in  ItlOO  was  288,636,621  pounds,  bein^ 
10,4-1:5,^01  pounds  greater  than  in  18'J9.  It  is  estimated  that  the 
Dumter  of  sheep  has  increased  ILl  per  cent  over  1899. 

Wool  clip  of  the  VntiUd  SttH^v,  mxh 


Stele  Of  Territory. 


Maine 

New  Hampsbixe 

Vermont 

Masfiachuaetts , . 
RhwielslaDd... 

Citnneclit'lit 

New  York 

New  Jersey 

Pennsylvania  .. 

Delaware 

Maryland.....-, 
Virginia,.,,.... 
North  Carolina . 
South  CaTt>ana . 

Ocorfia 

Florida......... 

AliibAmu 

M  Lswl.SMif  jjii ...... 

Louisiana 

Texaa.. 

Arkati>^as. 

T«*nnc*S8ee  , 

West  Virginia  .. 
Kentucky  ,,.... 

Ohio 

Mtcbl^ran 

ludSann  


Knmber  of 
April  1. 

ATerage 

weiKhl  uf 

fleece. 

Shrink' 

i%iiiirf#. 

Ptr  &enL 

247,168 

6 

40 

76,8«3 

6.50 

.W 

164,  S58 

10.S64 
31,201 

6.76 
5.60 

50 
48 
42 
41 

819;  088 

m,3U 
858, 0?i 

6 
5 

6 
6 
5 
6 

50 
47 
50 
46 
47 
42 

223,497 

56,25S 

t!71»m 

5 
6 

4 

VS 
U 

4IJ      1 

7tl;<)6i 
ICO, 632 

4 
4 

4'J 
40 

aoi,74/i 
105,  (Sai 

4 

4.50 

41 
50 

2. 817. 636 

«.25 

Tfl 

103.  H3n 

i,2& 

40 

:i35,*t75 

4.25 

40 

401,(132 

6.50 

47 

M4,6J3 

6.25 

3B 

2,7.'W.41J9 

5.75 

61 

1.310,456 

ei.7i> 

52 

(M7.a«» 

6..% 

55 

690 
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Wool  dip  of  the  United  States,  1900 — Continued. 


state  or  Territory. 


IllinoiB 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

South  Dakota  . 
North  Dakota  . 

Montana 

Wyoming 

Colorado 

New  Mexico.., 

Arizona 

Utah 

Nevada 

Idaho 

Washington . . . 

Oregon 

California 

Oklahoma 

Total.... 
Pulled  wool . . . 


Total  product,  1900 . 


Number  of  Average  I  ou-inV 
sheep  weight  of  ^„""*" 
April  1.    I    fl^ce.         "8^®- 


616,037 

726,040 

409,157 

586,644 

670,128 

270,716 

315,937 

372,717 

362,512 

3,717,160 

2,780,546 

2,128,508 

3, 78C,  688 

1,008,942 

2,261,917 

612,387 

2,576,240 

759,399 

2,351,274 

1,907,430 

32, 432 


40,267,818 


Pounds. 
6.50 
6.50 
6.76 
6.50 
6 
8 

7.76 
6.50 
6.50 
7 

7.75 
6.25 
4.25 
7.50 
6.25 
7.50 
7.50 
8.50 
8 
7 
6.75 


6.01 


Per  cent. 
50 
51 
55 
55 
50 
67 
65 
60 
60 
63 
67 
67 
54 
72 
65 


73 
70 


53.5 


Wool 
washed  and 
unwashed. 


Pound f. 

4,004,241 

4.n9.260 

2,761,809 

3,813,186 

3,420,768 

2,166,728 

2,448,462 

2,422,661 

2,356,328 

26,020,120 

21,549,231 

13,303,175 

16,093,424 

7,629,566 

14,136,981 

4,592,903 

19,321,800 

6,464,892 

18,810,192 

13,352,010 

218,916 


•259,972,815 
28,663,806 


288,636,621 


Scoured 
wooL 


Pumndt. 

2,002,121 

2,312.437 

1.242,814 

1.715,934 

1,710.384 

714,690 

856, 9C 

909.064 

924.531 

9.G27.444 

7,111.246 

4,890.048 

7,402,975 

2, 108, 278 

4,947,»<3 

1,424,400 

6,182.976 

1,742,821 

6.  MS,  068 

4,539.6B3 

76,621 


101. 024,  jc: 
17.198.2S3 


118,223.120 


WORLD'S  WOOL  PRODUCTION  IN  iwm. 

[EetlmattMl  by  the  Nntional  Asf«>ctatIon  of  Wrxil  MiinufHCiurtMr^.] 
Eurnpe: 

Great  Britaiti  ami  Ireland  .._.._ ..._„._'  140, 232, 392 

Hitasia,  irichid in ^^  Poland _. 3(>l,10O^O0O 

Frajice 103,610,000 

8i>ain ,.._,.,_.,,__,_     102,  600,  000 

iitrmauy --- --      49,  590, 1 KH) 

Aiistna-ilungary M,  300. 000 

lUily - *21,45L,000 

Portugid , 13,410,000 

Swe<ien  and^Corway. , 8,200,000 

Tu rkey  and  Balkan  Ptnint^ida 07, 50t),  000 

All  other  Europe --.. 14,000»000 

— -      945, 903.  392 

Nctrth  America: 

Unite<i  States.,. '288,fi:W,621 

Britif^h  Provim-ei? ....,.,...      12,000,000 

Mexico 6,000,000 

305, 636, 621 

Poiith  Americii: 

Argentina 370,000,000 

Chile 7,500,000 

Brazil 1,500,000 

Unigimy 90,OtW,OOO 

Venezui'la 15,  OLM),  1 100 

Another 20,000,000 

510,000,000 

Centntl  Ainerica  and  West  Imlies _...... 5,  OOO,  000 

A^ia: 

Russia 60,000,000 

Britii^h  India , .      85,  OiK),  000 

AMiatic  Turkey :i3,  0<X),  000 

Central  Asia 46,  iKXl,00O 

China ., , 35,(KX1,000 

AH  othf^r 15,0(K),000 

— 274,  000, 000 

Aiifitralasia ... -..      510,000,000 

Africa: 

Algeriaand  Ttmia 30,425,000 

%ypt 3,000,000 

Cape  Colony,  Natal,  and  Orange  Free  State ....    100, 000, 000 

All  nthor 1,000,000 

I34,i25,000 

Oceania _...,.. 60, 000 

Total,,.. 2,686pl05,0l3 

Kireat  Britain  and  Irtdand,  pnKluct  of  1890. 
2  l^lee^^e  wanhed. 
"Washeil  and  unwai^Iu'tl. 


RULES  AND  REGULATIONS  OF  THE  BUREAU  OF  ANIMAL 
INDUSTRY,  ISSUED  IN  1900. 


[B.  A.  I.  Order  No.  57.— Amendment  to  B.  A.  I.  Order  No.  49.] 
REGTTIiATIONS  CONCEBNINa  CATTIiE  TKAlfSPOBTATIOir. 

Feeding:  Stations  at  Fort  Worth  and  Baird,  Tex.;  Bakersfield,   CaX.,  and 

Salisbury,  N.  C. 

U.  8.  Department  of  Agricultukk, 

Office  of  thb  Sbcbbtart, 
Waahingtonf  D.  C,  January  SO^  1900. 
It  is  Jierebv  orderedy  That  cattle  originating  outside,  north,  east,  and  west  of  the 
quarantine  line  as  defined  in  Bureau  of  Animal  Industry  Order  No.  49  (December 
16,  1899),  or  amendments  thereto,  and  which  are  to  be  transported  by  rail  through 
the  quarantined  district,  may  be  unloaded  for  rest,  feed,  ana  water  into  uninfected 
pens  set  apart  for  such  cattle  at  Union  Stock  Yards;,  Fort  Worth  and  fiaird^  Tex. ; 
Bakersfielo,  Cal.,  and  at  Salisbury,  N.  C,  providing  the  cattle  are  free  from  southern 
cattle  ticks  and  have  not  been  unloaded  at  any  other  place  within  the  qoarantined 
district.    They  may,  aftor  unloading  into  said  pens,  be  reloaded  into  the  same  cars 
from  which  unloaded,  or  into  other  cleaned  and  disinfected  cars,  and  reshipped  as 
uninfected  cattle. 
All  prior  orders  conflicting  herewith  are  hereby  revoked. 

Jambs  Wilson,  Secretary. 


[B.  A.  I.  Order  No.  58.— Modification  of  B.  A.  I.  Order  No.  M.} 

BEGTJLATIONS   FOB   THE   INSPECTION  AND  aXXABANmrE  OF 

HOBSES,    CATTIiE,    SHEEP,    AND    OTHEB    BT7MINANTS. 

AND  SWINE  IMPOBTED  INTO  THE  UNITED  STATES. 

U.  S.  Department  of  AoRicrLTrRB, 

Office  of  the  Sbcrbtary, 
Washington^  D.  C,  January  27,  1900. 
It  is  hereby  ordered,  That  section  a  of  rule  3  of  the  regulations  for  the  inspection 
and  quarantine  of  horses,  cattle,  sheep,  and  other  ruminants,  and  swine,  issueu  under 
date  of  December  28,  1899  (B.  A.  I.  Order  No.  56),  be,  and  is,  modified  to  r«wi  as? 
follows: 

(a)  All  horpes  imported  into  the  United  States  from  any  part  of  the  world,  except 
as  otherwise  provided  for  the  countries  of  North  America,  shall  be  required  to  pa^ss 
a  careful  veterinary  inspection  at  the  port  of  entry. 

James  Wilsox,  Secretary. 


[B.  A.  I.  Order  No.  59.] 

SPECIAL  OBDEB  BELEASING  CEBTAIN  CATTIiE  IN  THE  COUNTIES 
OF  SACBAMENTO  AND  SOLANO,  IN  THE  STATE  OF  CALIFORNIA, 
FBOM  THE  BESTBICTIONS  ISCPOSED  BT  THE  BEGULATI0N8  OF 
DECEMBEB  16,  1899  (B.  A.  I.  OBDEB  NO.  49),  AND  MODIFICA- 
TIONS  THEBEOF,  CONCEBNING  CATTLE  TBANSPOBTATION. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Sbceetarv, 
Washington  y  D.  C,  February  iiS,  1900. 
It  ix  henh}/  ordered ^  That  cattle  now  in  the  counties  of  Sacramento  and  Solano,  in 
the  Stjito  of  California,  may  1m»  moved  to  points  in  the  State  of  California  outi»ide  of 
the  (juarantined  district  as  inodilied  and  described  in  the  order  of  December  19, 1899 
592 


SEVENTEENTH   ANNUAL   BEPORT. 

(B»  A.  I.  Ortler  No.  Tm^,  provided  they  have  firgt  been  mF*p.prterl  and  passed  by  an 
inspector  o!  thit<  Department  ur  by  the  8tAte  veterinarian  i>f  tlmt  State imd  areacvom- 
j^ianietl  l»y  a  oerliliaite  of  inspertiun  an^l  are  not  exposed  after  surh  insjjt^ction  to 
mfe<'ti*)iH  rattle  c»r  premi»ea  and  are  inmu'diately  remove^i  to  point  of  dtsUnation. 

Ji  U  J'arther  onlcrcdt  That  no  cattle  from  the  quaraiitini^  district  descrilied  by  the 
t^rtJer  of  December  16,  1899  { U,  A.  I.  Order  No.  49),  ai*  mtKiified,  shall  be  moved  into 
the  counties  of  8acramciit4:j  and  8olano. 

This  order  to  remain  in  force  until  De(?eiiiber  31,  1900^  unlesa  otherwise  onleretL 

James  Wilpcjx,  Stfrretory. 


[B.  A.  1.  ORDEB  No,  (SO.-^UPPLEJIEKTAllV  TO  B.  A.  f.  OllttKR  Ko,  i%] 

SPECIAL  ORDER  PBOVIBIHG  FOR  RETITRN  TO  NONINFECTEB  DIS- 
TRICT OF  CATTLE  EXHIBITED  AT  STATE  FAIR  AT  RAI^IGH,  N.  C. 

TJ.  8*  Dbi'artment  of  AoETrri,TrRE^ 

Office  oi-^  thk  8ECREi\\Ry, 
IV'U^hitujh^n,  J).  i\,  April  ij,  J900. 
Il  i$  herehf  OTfhred,  That  cattle  from  abovo  the  ipiaran tine  line»  and  whieh  Jmve 
been  shipf>eddirei'tly  Iroin  tiie  noninfeoted  diMricl  to  the  fair  jiroundn  at  Kalei^h, 
N,  C,  forexhibitiH«ii  at  the  SUte  Fair  of  IVUX)^  and  whiehare  retiirneii  without  havnij? 
been  unloaded  elsewhere,  Ix.*  jiermitted  to  return  aw  uninfected  cattle,  pn>\'idinj»  they 
are  at'(Mnipatjie<l  by  a  oertifirate  of  tlie  vet*jrinariiin  of  the  North  Carolina  I>efiart- 

lad  no  oitportuiiity  to  liecoDie  mfeeted 
5*  rounds** 

.Tames  Wii^o>%  Secrdary. 


I 


ment  of  A^rieolture  showing  that  they  have  Iuk 
with  the  tick  (Buijphilus  huiiif)  wliik*  at  ^nUl  gro 


[B.  A.  r.  Order  No.  Gld 

ORDER  GONCERNIHG  THE  EXPORTATION  OF  CATTLE  AKT>  SHEEP 
IN  VESSELS  CARRYING  HIDES  FROM  FOREIGN  COUNTRIEB. 

U.   S,    DErAKTAFEXT   OF   AGniCULTrRE, 

OFFrCE   OK  THE  SeCKETAR\% 

Wmhinfftmu  T>^  <"-,  April  2S,  HHW. 
In  r^mFequenre  of  the  prevalence  of  certnin  rontaj^ion**  and  infectioup  dih»eaReB 
aniojii?  the  cattle  of  Europe  an*l  South  America,  and  in  onler  to  prevent  the  po^^i- 
bilily  of  the  infcctirm  <*(  cattle  and  Hhecp  expr»rteri  from  tl»e  United  State?*  tlirouj^h 
the  medium  of  imported  hide^,  it  h  her^htj  onhrrd.  That  no  cattle  or  pheep  be  jwr- 
mitte<l  to  be  loaded  in  ve^Keln  that  have  carrie^l  foreig:n  hides  from  the  cHJuntriea 
uientiiiued  in  llie  HiKnv>i  reserved  for  cattle  anil  pheep. 

Atifl  U  i>  fnrthfr  vrthrt^d.  That  the  cattle  and  s^ht^ep  siiiace  on  all  vest^els  that  have 
heretofore  carried  foreitfu  bibles  in  any  part  of  the  ve.^>5el  nliall  \h}  thoroughly  cleaned 
and  diiunfected  before  cattle-or  sheep  shall  be  allowed  therein  for  exportation. 

James  Wilson,  Secreiarif, 


[B.  A.  I.  ORimn  Nu.  02.— .UrnvrmEiiT  to  B,  A*  I.  OHDOt  Xo.  19.] 

BEGtTLATIONS  CONCERNING  CATTLE  TRANSPORTATION. 

W  8.   DKrvRTMEVT  OP   AGRlCtTT.TrilE, 

Office  op  the  Skcrctary^ 
WaKhinf^on,  D,  C,  May  U,  1900, 

ConforminpT  to  the  re^TTOst  of  the  anthoritiew  of  the  iState  of  Texajj,  and  in  nnler 
that  prrjtertion  be  given  to  cattle  in  certain  c"ouTi!iei*nf'that  State  which  are  uninfeete*l 
with  the  diiM*ase  known  as  splenetic,  or  S  no  them,  fever,  . 

/^  Iff  hrrt'hff  tiTtfnt'tf^  That  no  cattle  onpnafitij;  in  the  quarantined  district  as  de^ri  bed 
in  B,  A.  L  (^rder  No.  49,  ai*  moflHied,  nhall  bt'  moved  or  allowed  to  movo  into  the 
counties  of  Thrni"kuH>rton,  Baylor^  and  Archer. 

And  it  UfarthirurdtTi'd,  That  no  cuttle  .«hall  bemovetl  or  allowed  to  move  from  the 
coynlie.«  of  Throckniort^^n,  Baylor,  and  Art-ber  to  any  of  that  territor)'  in  the  State  ot 
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Tezaa  lying  west  and  north  of  said  counties,  except  after  having  been  inspected  and 
found  free  of  infection  by  duly  authorized  inspectors  of  this  Department,  or  of  the 
State  of  Texas,  and  upon  written  permission  by  such  officer. 

No  cattle  from  saia  counties  shall  be  moved  or  allow^  to  move  to  any  State  or 
Territory  outside  of  the  quarantined  district  (except  as  provided  for  immediate 
slaughter) ,  unless  they  have  been  duly  inspected  and  passed  and  permit  issued  by 
inspectors  of  this  Department,  nor  until  permission  nas  been  obtained  from  the 
proper  officials  of  the  State  or  Territory  to  which  destined. 

Tnis  order  to  remain  in  force  until  otherwise  ordered. 

James  Wilson,  Secretary, 


[B.  A.  I.  Order  No.  G3— Amendment  to  B.  A.  I.  Order  No.  49.] 

SEGXTLATIONS  CONCEBNING  CATTI^  TBANSPOBTATIOK. 

U.  S.  Dep.vrtment  op  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  May  16,  1900, 
In  order  to  prevent  the  introduction  of  contagion  into  the  island  of  Porto  Kico, 
It  is  hereby  ordered,  That  no  cattle  originating  in  the  district  of  the  United  States 
infected  with  splenetic,  or  Southern,  fever  and  quarantined  bv  virtue  of  B.  A.  I. 
Order  No.  49,  as  modified,  shall  be  allowed  shipment  to  that  island  until  otherwise 
ordered. 

J.  H.  Brigham,  Acting  Secretary 


[B.  A.  I.  Order  No.  64~Amendment  to  B.  A.  I.  Order  No.  56.] 

BEGTJLATIONS  FOB  THE  INSPECTION  AND  aXTABANTINE  OF 
HO&SES,  CATTIiE,  SHEEP,  AND  OTHER  RUMINANTS,  AND 
SWINE  IICPOBTED  INTO  THE  T7NITED  STATES. 

U.  S.  Departmext  op  Agriculture, 

Office  of  the  Secretary, 
Washington,  D.  C,  Jufie  1,  1900. 
It  is  hereby  ordered,  That  rule  1  of  the  regulations  for  the  inspection  and  quaran- 
tine of  horses,  cattle,  sheep,  and  other  ruminants,  and  swine,  issued  under  date  of 
December  28,  1899  (B.  A.  I.  Order  No.  56),  be,  and  is,  amende<l  by  the  addition  of 
San  Francisco,  Cal.,  and  Van  Buren  and  Fort  Fairfield,  Me.,  as  quarantine  stations. 
It  is  further  ordered.  That  section  a,  rule  6,  of  these  regulations  be  modified  to  pro- 
vide for  the  admission  of  horses  into  the  Seven  Islands  district,  in  the  port  of 
Houlton,  Me.,  for  lumbering  purposes  without  inspection. 

James  Wil80S%  Strretary. 


[B.  a.  I.  Order  No.  65.] 

SPECIAL  OBDEB  PROVIDING  FOB  THE  IMPOBTATION  OF 
CANADIAN  CATTLE  FOB  EXHIBITION  PUBPOSES  AT  THE  PAN- 
AMEBICAN  EXPOSITION,  BUFFALO,  N.  7. 

U.  S.  Department  of  Agrici'lture, 

Office  of  the  Secretary, 
Washington,  1).  C,  June  15,  1900. 
It  is  hereby  ordered,  That  Canadian  cattle  mav  be  imported  into  the  United  States 
for  exhibition  purposes  at  the  Pan-American  Exposition  to  be  held  from  May  1  to 
Noveinl)er  1,  1901,  at  Buffalo,  N.  Y.,  without  being  subjected  to  the  tuberculin  tej^t, 
provided  they  are  accompanied  by  a  certificate  issued  by  a  Canadian  official  veteri- 
narian, Htating  that  such  cattle  are  free  from  contagious  and  infectious  diseases,  and 
r)ruvi(le<l  further,  that  they  are  returned  immediately  to  Canada  at  the  close  of  the 
Kxposition. 

All  cattle,  sheep,  and  swine  intended  for  this  Exposition  must  be  shippeii  dinntly 
to  the  ExiMjyition  grounds  and  not  unloaded  in  any  public  stock  yanls. 

J.  11.  Brigham,  Acting  Stvretary, 


pj.  A*  T,  Obpkr  No.  t56— Amendment  to  B.  A.  J.  Order  No,  4^,] 

REOITLATIONS  CONCEBNING  CATTLE  TRANSPORTATION, 

U.  SS,  Department  of  AcrRTcrLTrBE^ 

Oi'-pirE  OF  THE  Sei-retarv, 
IVmhhifjton,  D.  C,  Jnhj  M,  1900. 
Ill  consequence  of  the  exint^nre  of  Texan,  or  splenetic,  fever  among  cattle  in  Chau- 
tauqua County,  in  the  State  of  Kansas?, 

It  is  herebf/ ordered,  That  no  cattle  which  tmvo  been  in  ^U]  Chautauqua  County, 
KanB.f  at  any  time  eiiiee  April  1,  1900,  or  whifh  may  be  taken  to  yaid  county  <luV- 
ing  the  continuanre  of  this  order  f^hall  be  re  mo  veil  from  mUl  county  anil  ship].>e<l  to 
any  other  f^tate  orTerntory  exce|>t  for  imintHliiitc?  tlau^htcT  and  aecnrding  to  the 
regulHtions^  of  this  Department  ay  «i>eeifie<i  in  B.  A.  I.  Order  No.  4H  for  the  nn>ve- 
mcut  of  Southern  eitttle:  I^ovidai,  hownrr,  That  cat  tie  wliirli  have  lieeii  iiitipected 
and  fi>tujd  free  of  dii*«*aso  t)y  an  officer  of  thin  Department  and  fur  wliieh  shipping 
permit  has  been  granted  by  said  officer,  may  be  moved  without  restriction,  uuleea 
exposed  to  infection  en  route. 
Thifl  order  to  remain  hi  force  until  November  1  next. 

James  Wilbon,  Secntaryj 


[B.  A.  L  ORXfKH  No.  67.] 

SFECIAX  ORDER  PROVHHNO  FOR  THE  IMPORTATION  OF  CANA^ 
BIAN  CATTl^E,  SHEEP,  ANP  SWINE  FOB  EXHIBITION  PUR- 
POSES AT  INTERNATIONAI-  EITE-STOCE:  EXPOSITION,  QHICAGO, 
lEL. 

V.  8,  Decaktmevt  of  Agricitltirf., 

Office  of  the  SErRETARv, 
Wfishhtfjioii,  D,  (\,  July  IS,  1900. 
It  i»  hereby  ordered,  That  Canadian  cattle  mm  be  importeti  into  the  Ignited  States 
for  exhibition  puriwijieH!  at  the  International  j/ivC'Stoek  Exposition  to  he  held  from 
I>ein*nd>er  1  to  Deoendjer  8,  19U0,  at  Chicago,  III.,  without  being  subject etl  to  the 
tuljerculin  tent,  provided  they  are  accompanie^^l  by  a  certificate  is?<ued  t>y  a  Canadian 
officijil  veterinarian,  stating  that  Hueh  cattle  art*  inn}  from  cNinta^ious  and  infeetious 
dl8e4ii^e>',  and  provi»!e<l  further  that  they  are  returned  immediately  lo  Canada  at  the 
tlofse  of  the  Kxpus^itiiin. 

AH  Canadian  cattle,  **heep,  ami  pwine  intended  for  this  ExpoRtirm  mufit  be  shipped 
directly  to  the  Exposition  ^Toundf*  and  not  unloaded  in  any  pnblie  stock  yanls^. 

James  Wilsok,  Secretartj* 


[B.  A.  1.  ORlJKB   No.  f^S— KKVOKINiT    H.  A,  1.  UtlhEll   No.  m.] 

BJEGTHiATlONS  CONCERNING  CATTLE  TRANSPORTATION. 

IT.  S.  Department  of  Aghicfltitre, 

Office  of  the  Secret  a  ry* 
Witahingfoii,  Z>.  C^  Atujin^t  IS,  11)00, 
It  in  hrnb^ordrrtd,  That  B,  A,  L  Order  No.  OH,  dated  !^!ay  Iti,  liK>0,  pruhibitlng  the 
Hhipment  o{  cattle  from  t^rlain  portions  of  the  l-nited  Statci*  t<i  the  island  of  Porto 
Kieo,  be,  and  the  same  is  hereby,  revoketl^  to  take  effect  Seplemtjer  1,  U*UO. 

James  Wilson,  Secrftmry, 


■ 
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[B.  A.  I.  Oboer  No.  69— Scpflemektal  to  B.  A.  I.  Ohdkbs  Noe.  56  akd  69.] 

SPECIAL  OBBB&  PROVIDINa  FOB  KXHIBITIOH  OF  UNIHFBCTED 
CATTI4E  AT  THE  BAN  FBAKCISCO  AND  SAN  MATEO  AGBICXJL- 
TXTBAIi  ASSOCIATION  FATTt,  TO  BE  HELD  AT  TANFOBANT  PABX, 
SAN  MATEO  COUNTY,  AND  AT  THE  CALIFORNIA  STATE  FAIB, 
TO  BE  HELD  AT  SACRAMENTO. 

U.  8.  Depabtb«nt  of  Agmcultukb, 

Office  of  the  Sbcrftary, 
Washington,  D.  C,  August  IS,  1900, 
II  is  hereby  orderccL,  That  cattle  from  above  the  quarantine  line,  as  described  in 
B.  A.  I.  Oraer  No.  55,  as  modified  by  Order  No.  59,  and  which  have  been  shipped 
directly  from  the  uninfected  district  to  either  the  fair  grounds  at  Tanloran  Park,  San 
Mateo  County,  or  to  the  ^r  grounds  at  Sacramento,  for  exhibition,  and  which  are 
returned  without  having  been  unloaded  elsewhere,  be  permitted  to  return  as  unin- 
fected c^attle,  providing  Uiey  are  accompanied  by  a  certificate  of  the  State  Veterina- 
rian of  California,  showing  that  they  nad  no  opportunity  to  become  infected  with 
BoophihiA  bovis  ticks  while  at  said  fair  ^rounds. 

It  is  further  ordered,  That  uninfectea  cattle  originating  from  below  the  quarantine 
line,  as  described  in  B.  A.  I.  Order  No.  55,  may  be  exhibited  at  the  State  Fair  to  be 
held  at  Sacramento,  providing  they  have  first  been  inspected  by  the  State  Veterina- 
rian of  California  and  found  to  be  free  from  contagious  or  infectious  disease,  and  have 
been  shipped  directly  to  the  fair  fpx>und8  without  exposure  to  infection.  Such  cattle, 
however,  must  be  returned  to  their  points  of  origin  directly  alter  the  close  of  the  fair. 

James  Wnj»N,  Secretcay. 


[B.  A.  I.  Orokr  No.  70— Supplembktaky  to  B.  A.  I.  Order  No.  49.] 

SPECIAL  OBDEB  PBOVIDING  FOB  BETTJBN  TONONIKFECTBD 
DISTRICT  OF  CATTLE  EXHIBITED  AT  THE  SOX7THEBM  INTER- 
STATE FAIR  AT  ATLANTA,  GA. 

U.  S.  Depabtmext  of  Agriculture, 

Office  of  the  Secretary, 
Washington^  D,  C,  August  20,  1900. 
R  Is  hereby  ordered,  That  cattle  from  above  the  quarantine  line,  and  which  have  been 
shippetl  directly  from  the  non infected  district  to  the  fair  grounds  at  Atlanta,  Ga., 
for  exhibition  at  the  Southern  Interstate  Fair  of  1900,  and  which  are  returned  with- 
out having  been  unloaded  elsewhere,  be  i)eniiitted  to  return  as  uninfet^fed  cattle, 
providing  they  are  accompanied  by  a  certificate  of  the  veterinarian  of  the  Southern 
Interntiite  Fair  Association  (who  has  been  approved  by  the  governor  of  the  State), 
showing  that  thev  have  had  no  opportunity  to  become  infected  with  the  tick  (//•/- 
ophUti.s  Ix^ris)  while  at  said  grounds. 

James  Wilson,  Secrttartj. 


[B.  A.  I.  ORr>ER  Xo.  71— Revoking  B.  A.  I.  Order  Xo.  06.] 
BEGTJLATIONS   CONCEBNINa   CATTLE   TBANSPOBTATIOK 

U.  S.   DEPARTMEyr  OF   AoRTCTLTTRE, 

Office  of  the  Secretary, 
Washington,  1).  C,  August  2S,  li*0*). 
It  /x  hrirlnj  oiuhred,  That  B.  A.  I.  Order  No.  66,  dated  July  13,  1900,  regulating  tlu> 
interstate  Hhii)inent  of  cattle  from  Chautauqua  County,  Kans.,be,  and  the  saiuf  i- 
hereby,  revoked,  to  take  effect  this  day. 

Ja.mes  Wilson,  St-rntan/. 
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[B,  A,  I.  Obdsr  Xo»  T2— Am^ndhent  to  B,  A.  I.  Obdbim  Noft.  i&  and  SL) 

BEGiriiATIONS   CONOEBSni'a  OATTI^   TBAHSPOBTATIOir. 

U,  S.  Depahtmknt  of  AuKicrLTrKE, 

Office  of  thk  Secretary, 
Tfa^/tijiir/o??,  D.  C,  Aittpt^  ^9,  1900, 
In  consequence  of  iiiiectloas  cattle  hjiviiig  been  driven  into  Urei?r  Connt>\  iii  viola- 
tion of  B.  A.  I.  Ordere  4t>  and  51^  and  of  infection  bein^  present  aiuong  cattle  in 
Dewey  Connty  (**D  "  Co.) ,  Ok  la.,  and  to  prevent  the  Kpreatd  of  such  i  n  feet  ion— 

It  m  hefehtf  ordered^  That  no  cattle  which  are  now  in  naid  coiintit'a,  or  which  may 
be  taken  to  said  counties  during  the  continuance  of  this  order,  shall  be  removed  from 
mid  conntieH  and  shippol  to  any  State  or  Territory,  except  for  iranvediate  alaojihter, 
B&d  mGeordinu  to  the  re^ilatioo]?  of  thiet  Deiiartment  ns  9[>ecifie<l  in  B.  A.  I.  Order 
HOh  4t^  for  the  movement  of  Sfjothem  cattle:  Ptoiidcdf,  houevrr^  That  cattle  of  said 
eiMiiitieB  which  have  been  inspected  and  fonnd  fret^  of  disease  by  an  officer  of  thia 
Department,  and  for  which  t^hipping  permit  has  been  granted  by  wrid  officer^  may  be 
nio\ed  without  restriction,  iinleaa  expf^ed  to  infection  en  poute. 
Thi»  order  to  remain  in  force  until  November  1  next 

James  WiiaoN^  Secretary, 


[B,  A,  I.  ORDEtt  KO.  73— SirPPI.KHENTAI-  TO  B.  A.  T,  OjtWEBS  No!»,  55  AWD  59,] 


BPEClAli  OKDER  PBOVIDINa  FOR  EXBTBITTOIT  OF  UimrFECTED 
CATII.I:  AT  THE  aOLBEN  GAITE  FAIB,  TO  BE  HELD  AT  OAKLAND, 
OAL. 

U*  S.  Department  of  AGRicui/ruRE, 

Office  of  the  SECRirrART, 
IVfjijfhingiun,  IK  T.,  September  S^  WOO, 
It  h  hereb}/  ordered^  That  cattk  from  above  the  tjoiirantine  line^  as  deecribed  in 
B.  A,  I.  Order  No,  65^  atj  molified  by  Order  No.  59,  and  which  have  been  shipped 
dinL-etly  from  the  uninfected  dii?trict  to  the  fair  growmb  at  Oakland  for  exhibition, 
and  which  are  returned  witliout  liavinjif  been  unloatiecUelse where,  be  peruiitted  to 
return  a^i  uninfected  i^attle,  providing  they  are  accouifianied  by  a  certiiicate  of  the 
State  veterinarian  tif  Calif«»rnia,  showmg  that  they  bad  no  opi>*>rtunlty  t«j  become 
infected  with  JJoophUtis  ImjvU  ticka  while  at  said  fair  grouuds. 

Jaiies  Wil8on>  Sicrdanj. 


[B.  A.  T.  Ordes  No.  74— Amendment  to  B.  A,  I.  Osi>brs  No»,  49  anu  61.] 
BEQULATIONS  CONCERNTN0  CATTLE  THANSPOBTATIOIT, 

U»  S.  DePARTMBXT  op   AoHlCULTtTRB, 

Office  of  the  t^BCRTtrrARY, 
Wmhingkm^  IK  C,  St'pteinltcr  17,  1900, 
In  consequence  of  intection  being  pre.sent  among  tattle  in  Day  County^  Okla.,  and 
to  prevent  the  spread  o£  aucb  infection — 

//  h  hcrebff  ordfTTt'd,  That  no  caltle  whicli  are  now  in  said  county,  or  which  mav  be 
taken  to  said  county  thirlng:  the  continuance  of  this  order/shall  be  removed  from 
avid  c(jitnty  and  shipjM?d  to  any  State  or  Territory,  except  fur  immediule  slau^'hter, 
anil  ari'ording  to  tlie  regtdatioiis  of  tliis  Department,  ari  specilie*!  in  B.  A.  I.  «Jrder 
NiJ. 41*  for  the  movement  of  Southern  cattle:  l*roridt'd^  houmr,  That  cattle  of  naid 
cotmly  wldcfi  have  been  inspected  and  fonnd  free  of  disciise  by  an  officer  of  this 
Departmrnt  and  for  which  shipping  f*ermit  ba^  been  jrranted  by  had  officer,  may  be 
moveif  without  restriction,  unless  exposed  to  infection  en  route. 
Thid  order  to  remaixi  in  force  until  November  1  tiext. 

J.  H-  Brjgham,  Acting  S^rnfttrtf, 
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[B.  A.  I.  Order  No.  75— Amendmbnt  to  B.  A.  I.  Orders  Nob.  49  akd  SO.] 

BEGXTIiATIONS  CONCEBNING  CATTLE  TBAKSPORTATIOK. 

U.  S.  Department  op  Aoriculturb, 

Office  of  the  Secretary, 
Washington^  D,  C,  September  e6,  1900. 
In  con8*>quence  of  splenetic,  or  Southern,  fever  infection  beinc  present  among  cattJe 
in  Haskell  and  Jones  counties,  Tex.,  and  to  prevent  the  spreaa  of  infection — 

It  is  hereby  orderedj  That  no  cattle  which  are  now  in  said  counties,  or  whicn  may 
be  taken  to  said  counties  during  the  continuance  of  this  order,  shall  be  removed  from 
said  counties  and  shipped  to  any  State  or  Territory,  except  for  immediate  slaughter 
and  according  to  the  regulations  of  this  Department  as  specified  in  B.  A.  I.  Order  No. 
49  for  the  movement  of  Southern  cattle:  Provided^  however,  That  cattle  of  said  counties 
which  have  been  inspected  and  found  free  of  disease  bjr  an  officer  of  this  Department, 
and  for  which  shippmg  permit  has  been  granted  by  said  officer,  may  be  moved  with- 
out restriction,  unless  exposed  to  infection  en  route. 
This  order  to  remain  in  force  until  otherwise  ordered, 

J.  H.  Brigham,  Acting  Secretary. 


[B.  A.  I.  Order  No.  7C— Amendment  to  B.  A.  I.  Order  No.  49.] 

SEGXTLATIONS  CONCEBNING  CATTLE  TBANSPORTATION. 

U.  S.  Department  of  Agricultltie, 

Office  of  the  Sectretary, 
Washington,  D.  C,  October  9,  1900. 

It  is  hereby  ordered.  That  section  3  of  B.  A.  I.  Order  No.  49,  providing  for  the  move- 
ment of  cattle  from  the  quarantined  district  described  by  said  order  and  amendmentB 
thereto,  from  November  1  to  December  31,  inclusive,  be  amended  as  follows: 

From  November  1  to  December  31,  inclusive,  cattle  from  said  area  destined  to 
points  within  the  States  of  Kansas  and  Missouri  and  the  Territories  of  Arizona  and 
i^ew  Mexico,  and  to  pointii  in  the  States  of  Texas  and  Tennessee  and  the  Territory 
of  Oklahoma  outside  of  said  quarantined  district  may  be  moved  thereto  upon  authori- 
zation procured  from  the  authorities  of  the  State  or  Territory  to  which  deetined.  All 
cattle  from  said  quarantined  district  destined  to  points  outride  of  the  States  and  Ter- 
ritories alwve  named  may  \)e  shipped  without  inspection  between  November  1  and 
December  31,  inclusive,  and  without  restriction  other  than  may  l>e  enforced  by  locil 
regulations  at  point  of  destination. 

And  it  is  further  ordered,  That  all  stock  pens  which  have  l)een  reserveil  for  the  oee 
of  cattle  from  the  quarantined  district,  prior  to  November  1  next,  shall  not  be  used 
for  receiving  or  storing  cattle  from  the  quarantined  district  which  have  been  inspected 
and  passed,  nor  for  cattle  originating  outside  of  the  quarantined  district,  except  when 
such  cattle  are  intended  for  immediate  slaughter. 

James  Wilson,  Secretary. 


[B.  A.  I.  Order  Xo.  77— Amendment  to  B.  A.  I.  Order  No.  56.] 

BEGTTIiATIONS  FOB  THE  INSPECTION  AND  aXTABANTIHE  OF 
HOBSES,  CATTLE,  SHEEP,  AND  OTHER  BT7MINAKT8,  AND 
SWINE,  IMPORTED  INTO  THE  UNITED  STATES. 

U.  S.  Department  of  Agricultubk, 

Office  of  the  Secretary, 
Washington,  D.  C,  October  f^,  1900. 
It  is  hereby  ordei'ed,  That  rule  1  of  the  regulations  for  the  inspection  and  quarantine 
of  horses,  neat  cattle,  sheep,  and  other  ruminants,  and  swine  imported  into  tne  United 
States,  issued  under  date  of  December  2S,  1899  (B.  A.  I.  Order  No.  56),  be,  and  is 
hei-ebv,  amended  l)v  the  addition  of  Hoganslmrg,  N.  Y.  (port  of  Platt^burg,  N.  Y.l 
and  Mas.«<^na,  N.  Y.*  (port  of  OgHennburg,  N.  Y.),  ns  animal  quarantine  stations  for 
the  insiH.M;tion  and  (juarantine  of  animals  iniiK)rted  into  the  United  States. 

James  Wilson,  Secretary. 
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[B.  A.  I.  Order  No.  7n— Amkn'DMKnt  to  B.  A.  I,  Ohker  Sck  as.] 

BEGIJXATI0N8  FOR  THE  INSPECTION  OF  LIVE  STOCK  AND  THELE 

FBODUCTS. 

U.  H,  Depahtment  ok  AtiHiccLrrRK^ 

OFt-K  B  iJF  THE  SeCRETAKY, 
Wmhiiigtoit,  D.  V.y  OctobtT  2:^,  1900, 
It  is  herfbtf  or(hred.  That  section  9  (a)  of  the  regu  hit  ions  for  tlie  inspet'tion  of  live 
Htock  and  their  prminct-fi,  twued  under  da  to  of  Marrh  15,  1899  (H.  A.  L  Order  No. 
'Mij,  be^  and  !-«  hefeU\%  trended  n«  follows:  That  nnile  upon  carg  in  which  meat  is 
Hhippe^l  to  ortirial  atiattmrs  may  he  broken  when  it  ih  nei:^«8ary  to  nnload  such  cars 
dnring  the  abj^enee  of  the  inj^pei'toror  tii8aaatiisiUint,  provided  theHealHan<l  tags  which 
ani  removed,  together  with  a  meinorandntn  eontainini^  the  initials,  nunil>er,  and  con- 
teutfl  of  such  i-ar  (pieeen  and  weight),  he  furnished  by  the  owners  or  mana^rs  of  the 
abattoir  receiving  the  meat. 

Willis  L.  Moorr,  Aclinfj  Stcretartf, 


■ 


[B.  A.  I.  Order  So.  7<>— Amexdment  to  B,  A.  I.  Ordeb  Ko.  &f».] 

BEGUI-ATIONS  FOB  THE  INSPECTION  AND  QtJABANTINE  OF 
HOBSES,  CATTLE,  SHEEP,  AND  OTHEB  BITMINANTS,  AND  SWINIS 
IMPOBTED  INTO  THE  UNITED  STATES, 

U,  8.  DeFABTMENT  of   AGRICHLTrRE, 

Office  of  the  Secretary, 
Wmhhigton,  D.  i\^  Novemha'  10 ^  liH)0, 

It  is  kerehti  ordered^  That  rule  5  of  the  rejE:ii  hit  ions  for  the  ins*pertion  and  qnarantine 
of  horses,  cattle,  ptuep,  and  other  rviminantp,  and  swine^  iissne*!  under  date  of  Decem- 
ber 28>  181>9,  B.  A.J.  Order  No.  56,  l>e,  and  is  tiereby,  amended  to  read  as  fed  lows:  All 
cattle  over  tt  months  old  im|>orte<i  into  the  Ignited  States  after  I><feember  1^  1900, 
wbirh  are  sn))jeet  to  qimruntine^  and  except  as  otberwiise  yjrovided,  nhall  be  te&ted 
with  tyh>erenrm  by  an  iiinpec^tor  of  thi.^  Department,  ntationed  in  Great  Britain,  or 
after  arrival  at  the  animal  quanmtine  station.  All  i-attle  sc_»  testeil  antl  whieh  bIiow  a 
reaction  nhall  l>e  |>ri>hibited  from  entry  into  the  United  States  or  be  disi^oeied  of  aa 
provideii  in  Peetion  10  of  alxive  regulations. 

For  cattle  imported  by  way  of  i'anada  cerlitinite  of  tulwrcnlin  tests  made  by  lb© 
Canadian  superintendent  of  fjuarantinednrin^'  the  pt-riod  of  detention  will  be  aocttpted. 

It  isfurthn'ordemf.  That  rule  6  (  paragraph  r)  be,  and  is  hereby,  amende<l  as  follows: 
All  mikdi  eovvH,  and  cattle  over  Q  month?:  <>Id  for  breeding  j)urp(:M?c-«,  nhall  he  tested 
with  tulH-rrnlin  by  an  in.*4i)4^'tor  of  thin  Department,  and  all  rattle  so  teflte<i  whieh 
show  a  reaction  ehall  be  prohibiteil  from  entry  into  the  rnite*!  States. 

James  Wilsox,  Star f tar y. 

Those  deeirin^  animals  teete<l  abroad  should  addrea?  Dr.  Tooie  A,  Oedde?,  care  of 
U.  R.  Coneul-Genercd^H  r)Hire,  I^ondon.  Thorpe  desirinjf  eattle  tested  in  Canada  fthould 
a<ldrei*H  l>r.  E.  L.  Voli^enan,  Live  Stock  Exchange  Buildinj?,  Vax^X  Buffalo.  N.  Y. 

Permitft  a.^  re<piire<l  by  rule  9  of  B.  A,  L  Order  No*  56  for  cattle  and  other  animala 
mui^t  be  obtaiueil  as  heretofore. 


fB.  A.  I,  Oiint:R  No.  80] 

BE0ULATIONS  CONCEBNING  CATTLE  TBANSPOBTATION. 

U,  8.  Department  of  AcRin^i.TrTiE^ 

Office  of  thr  Secretary, 
Wmhhifjtijn^  IK  t'.,  Ikrembtr  JO,  1900, 
To  mmingeT$  and  ngent^  of  railraadH  and  (rminportaihu  cojnimniea  of  tht  Vtiiied  Sttiiei^ 
ittochnnty  find  vtheri*: 

In  atxxirdame  with  Peetion  7  of  the  act  oi  Cimjjfref^s  approved  May  2P,  1881,  entitled 
"An  act  for  the  establishment  of  a  Bureau  of  Animal  luduntry,  to  prevent  the  expor- 
tation of  dipeasi^d  t-attle,  an<l  to  proviiie  means  for  the  f^upi^resf^ion  and  extirpation  of 
pleuropueomonia  and  otlier  contagioUH  dit^eaneti  among  oomeetie  am\\\yA:*^    *xi.^  «:?w 
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the  act  of  CoogreaB  appTOV€<1  May  25»  ISKK),  making  appropriation  for  the  l>©par 

of  Agrirulturo  for  the  tiHoal  year' ending  June  30,  IWl,  yon  atv  hereby  notihed  thjitm 
coutag:ious  and  infei'tiuti^  dtHease  koowfi  us  Eirplcuetic,  Southern,  or  Tekfts,  t&w^T  e^httm 
among  cattlo  in  thu  foUnwin^^  desr-ntw^d  area: 

1.  All  that  country  lyinsr  sonth»  or  helow,  a  line  l>eginnin}rat  the  northwest  enmer 
of  the  State  of  Caiifomia;  thence  etLst,  south,  and  fejotith easterly  along  f  ^"  v...s»ri<^|^ 
line  of  said  State  of  (Jalifornia  to  the  nontheastern  it>rner  of  ^aid  State;   i 
erly  along  the  western  Ijonndary  line  of  Arizona  to  the  poiithwe^t  com*: 
thenco  along  the  eouthern  boundary  lint*?  of  Arizona  and  New  Mexico  to  tbu  s 
eastern  corner  of  New  Mexico;  them-e  northerly  along  the  eastern  b'mndary  of  Ne 
Mexico  to  the  southern  line  of  the  State  of  Oolorado;  th^ce  aloni;  Die   aoutbe 
boundary  lines  oC  Colorado  and  Kansas  to  tlie  eontheastern^mer  of  Kansast;  Iht-n 
southerly  akmg  the  western  IfonndaiT-  line  of  AIiBs^Kiri  to  the  Hi»nthwe«tem  comer  of  "^ 
Missouri;  tbence  easterly  along  the  southern  lx»umlar\'  line  of  Mb^ouri  to  the  W€art- 
em  boundary  line  nf   bunklin  County;  thence  ^southerly  along  the  aaid  ^ 
boundary  to  the  southwestern  comer  of  Dunklin  t\iunty;  ibe&ee  ettSterlT  alo 
soutliem'  boiandarj'  line  of  MiKmiuri  to  the  Misi^ia^ippi  River;  thence  northerly 
the  MiirsjisHippi  River  to  the  northern  Ik jundary  line  of  Tennessee  at  the  northwe 
corner  of  Lake  County;  thence  easterly  along  said  boundary  line  to  the  northeast  < 
ner  of  Henry  County;  thence  in  a  northerly  direction  along  the  tioundary  of  Te 
see  to  the  northwest  comer  of  l^tewart  County;  thent.'e  in  an  eafterlj  dirtx-tion 
the  northern  Innindary  of  TenneH.«ee  to  the  poutlnvestern  corner  of   vir/'  *' 
nortli»?aaterly  along  the  we^^tem  iMmndary  line  of  \*irginia  to  tl»e  norths 
of  Virginia;  thence  Boutherly  along  the  eastern  boundary  line  of  Viip^..,.t,   t  r  f| 
northeast  corner  of  Vii^inia  Vhere  it  joine  the  aootheaateVn  comer  of  Maryland  i 
t h  ti  A  t  iiuitic  Ocean . 

2.  Whenever  any  State  or  Territor)-  located  above  or  below  eaid  qnarantine  lin' 
as  above  dettignftt*^d,  jjhall  duly  estahiiw!i  a  different  «]uarantine  line,  and  obtain  fti 
neceeeary  le^^lation  to  enforce  said  laj^t-mentioned  line  strictly  and  ciimidetely  withi 
the  boundaries  of  said  State  or  Territory,  and  said  last  abore-meutioned  Une'and  tt 
raeaeures  taken  to  eniorce  it  are  patisfactory  to  the  Secretary  of  Agriculture,  be  nsj 
by  a  t^ijecial  order,  tennx>rarilv  adopt  paid  State  or  Territorial  line. 

Said  adoption  will  apply  only  to  that  jxjrtion  of  said  Hne  specified,  and  lOAir  eem 
at  any  time  the  Secretary  may  deem  it  bes«t  for  the  interesi  involved,  uJkA  la  DO 
InBtance  shall  eaid  mmlitication  exi^t  longer  than  the  period  specified  in  said  wpt^dtl 
order;  and  at  the  expiration  of  t^ch  tinte,  Bald  quarantine  line  Bhall  revert  wtthotifc 
further  order  Uj  the  line  lirnt  above  described. 

Whenever  any  State  or  Territory  shall  establish  a  quarantine  line,  for  ahoTO  par- 
poeei»  differently  located  from  tlieabove-dei*cnbed  line,  and  shall  obtain  by  l^gsslalion 
the  neces?*saiy  laws  to  enforce  tlie  Fame  completely  and  etrictly,  and  shaJl  doiu^  a 
URKlilJcation  of  the  Feileral  ijuarantine  line  to  agree  with  puch  8tate  or  TevTttorifll 
line,  the  n roper  authorities^  of  auch  Slate  or  Territory  shall  forward  to  the  Secretary 
of  Agriculture  a  tnie  map  or  description  nf  such  line  and  a  cojjy  of  the  laws  for 
enforcement  of  same,  duly  authenticate<d  and  certitietL 

li.  From  the  Ist  day  of  January,  1901,  no  rattle  are  to  be  transported  frt>tti  said  area 
south,  or  belowt  paid   Federal  Vpiarantine  line  above  describe^l  to  any   p<irtion  *:*f  , 
the  United  States  above — north,  east,  or  west  of  the  above  described  line,  coccepi  i#| 
hereinafter  provided,  r 

4.  Cattle  from  said  area  may  be  transported  by  rail  or  boat  for  immediate  slaaghtcr, 
and  when  iK>  tnint-porttnl  the  fallowing  regulatiooN  must  be  olj<»erved: 

{a )   When  any  cattle  in  course  of  trauFportatii  >n  fmm  eaid  area  are  unIi>»4U«*l  ^ili.,^ 
n<irth,  eii.st,  or  we^t  of — this  Hne  to  be  fetl  or  watered,  or  for  other  purp 
tie  shall  be  placed  in  pens  or  yanis  H?t  apart  for  infected  cattle,  and  iv 
shall  be  admitte<i  thereto. 

[h)  On  unloading  said  mttle  at  their  point*  of  *le9tination,  rhnt#«,  alleywav!*,  and  ' 
pen.*^,  !*utriciently  iHuIated,  BhHll  beget  aiiart  to  receive  them,  ar^  ■      "        ^      "    "I 

be  admitted  to  &aid  cluite^,  pen.^,  and  alleyways;  and  the  rej.": 
movement  of  rattle  from  sairl  area,  prci^crilied  l>v  the  i-attle  .^nnu.i  v 
Ftate  where  unloaded,  shall  \w  carefully  obeervetf.     The  cars  or  boat^  \ 
ricd  i*a?d  st^x^k  shall  be  clcan.«cd  and  disinfected  iis  soon  an  j><>>fib}e  an 
and  lief  on?  tbey  are  ataiin  used  to  trauajMirt,  ntore,  or  eheltcr  aniniid;*  or 

(c)  All  cara  carrying  cAttle  from  said  area  shall  bearprintetl  placartl^, 
which  shall  be  plain  and  not  Ichss  than  1 J  inche#<  in  height,  to  lie  aflixetl  l>y  tL_ 
road  compaxjy  hauling  the  same,  stating  that  saitl  earn  contain  Son! hem  eattlej 
each  nf  the  waybill  conductor*a  manifests,  and  bills  of  1;^     .    f  .  *  v  ^'  ti 

earn  or  IxijittJ  shall  have  a  note  plainly  written  or  stam^ 

lar  statement.     Whenever  any  cattle  fiavec<:»me  from  8aid  ^m  .•  hum  t^Oin  i  jj.^ 

from  any  p<:«nt  at  which  tbey  have  Ix^en  unkuided  to  other  pi*inl^  iif  d*  i,  tin 
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earn  carrying  said  miinmLs  ahall  lnj^r  similar  pla^-ards  witli  like  statementj?,  mvd  the 
waybills,'  cooiiuctor'H  inanifesti^.  or  billa  of  lading  be  eo  gtaraped.  At  whatever 
IKtint  these  cattle  aro  uuIoadeJ,  they  Uitj^t  he  itl^ced  in  syjMirate  penti  to  wliich  no 
other  I'iittle  shall  he  admitted. 

(d)  No  boat  having  ou  Ixjard  cattle  from  wiiil  district  shall  rereive  on  board  ca.ttle 
from  outside  of  said  diHtrict,  Cattle  from  said  dititriet  lihall  not  he  received  on  lioard 
when  deBiiiied  to  ix*mt3  outride  of  said  diiitrict  where  proper  facilities  have  not  l>een 
provided  for  trantiifernng  the  eald  cattle  from  the  landing?  to  the  istock  yardft  and 
siaujjhterliouscs  without  passing  over  puhhc  highways,  unless  p<»rmiaeion  for  sudi 
passiii;:^  in  linrt  obtained  from  the  local  authorities. 

(e)  The  cars  and  boatji  ased  to  transiwArt  such  animals,  the  chutea^  alle^aye,  and 
pens  Ui>pd  during  trantiportAtion  and  at  i»oinl8  of  destination  shall  be  diifinfected  in 
the  following  manner: 

Kemove  all  litter  and  manure.  This  litter  and  manure  maybe  di8ixiit^?te<l  by 
mlxintr  it  with  lime  or  satarating  it  with  a  5  [jer  cent  g<:dution  of  ll.)0  per  cent  oarlxdic 
acid;  or^  if  not  diejjifected,  it  may  l)e  i^tored  where  no  cattle  can  come  in  contact  with 
it  during  the  period  from  February  I  to  November  15  of  each  year. 

Waah  the  cars  and  the  feedin^f  and  wateri n|»  trontjha  with  water  until  clean. 

Saturate  the  entire  interior  surface  of  t!ie  cars  and  the  fencing,  tmnghn,  and  chutes 
of  the  p^nia  with  a  mixture  made  of  1 J  pounds  of  lime  and  one-tjuarter  pountl  t»f  UK) 
per  cent  straw-crdort.*<.l  carbolic  acid  Uj  vach  j^jlUou  of  water;  or  a  solution  maile  l*y 
dissolving  4  ounces  of  chloride  of  lime  to  each  gallon  of  water  may  be  iwed;  or  dijsin- 
fect  the  cars  with  a  jet  of  steam  under  a  preaaure  of  not  less  than  50  pounds  to  the 
square  inch. 

5.  Cattle  from  the  Eepublic  of  Mexico  may  be  admitted  into  the  United  States, 
after  inispeetion  ac^Tording  ti*  law,  as  follows: 

Cattle  free  from  splenetic,  or  Texas,  fever  and  from  contact  therewith  during  the 
three  mouthis  [i^reccding  ench  insi>eition,  antl  which  have  been  grazed  in  a  locality 
frcK*  fnnn  infection  of  Buch  fever,  may  1m?  admittM  into  any  part  of  the  United  StatCH. 
If  destined  to  pohits  in  the  noninfecled  nn?a,  a  special  permit  iriu>it  be  obtahieiL'  from 
an  inspi^rtor  of  the  Bureau  *if  Ardinal  Industry,  i^aid  i>eruut  beini;^  ic^uwl  acctjr«ling  to 
the  reiridationa  of  said  Bureiiu.  The  cattle  for  which  said  permit  is  ii^sned  ni net  not 
Ije  driven  through  the  infe<;'ted  area  nor  be  indoaded  in  any  part  thereof,  except  at 
such  a  point  as  may  be  duly  d<}sigmite<i  bv  an  or<!er  iisgned  l>y  tliis  Depart ment;  If 
8lii|)ocd  in  infected  cars  or  unloaded  in  tlie  infected  tire^,  except  asalxjve  stated,  they 
will  oe  subject  to  the  regulations  concerning  infectious  cattle, 

il.  Notice  is  hereby  gi\en  that  cattle  infested  with  tlie  IhuiphUm  Imia^  or  Sonthern 
cattle  tick,  disseminate  the  contagion  of  Rplenetic,  8outhoni,  or  Texas,  fever;  there- 
fore cattle  originating  otit?ide  of  the  district  described  by  this  order  or  aniendmenta 
thereof,  and  which  are  infi?sted  w  ith  the  FioophihiS  bong  ticks,  shall  be  ci>nsitlere<l  as 
infections  cattle  and  shall  he  subject  to  the  rules  and  regulations  governing  the  move- 
ment  of  Southern  i^ttle, 

7.  Stock-yard  com  paniea  receiving  cattle  infested  with  gaid  ticks  shall  place  snch 
cattle  in  the  pens  set  ainde  for  the  use  of  Sonthern  cattle,  and  transportation  roni- 
panies  are  required  to  clean  and  diainfect  all  cars  and  boats  which  have  contained 
the  same,  according  to  the  requirements  of  this  Department. 

8,  Inspectors  are  instnicte^i  to  see  that  disinfection  is  properly  done,  and  to  report 
instances  of  impnjper  disinfection.  It  Is  expected  that  transportation  and  etock*yarrl 
compnnies  will  promptly  put  into  operation  the  above  methods. 

All  pnor  rirders  conlliclmg  herewith  arc  hereby  revoked. 

James  Wilson,  Secretary, 


[B.  A.  h  OiiincK  No.  «!.] 

EPBCIAIi  OBX»£B  MODXFTING  aUABAKTIKE  LilTE  FOK  THE  8TATE 

OF  TEXAS.     (1901.) 

U,  S.  Department  of  AomcuhTinE, 

Office  of  tre  Secretary, 
Wanhingion^  D.  C,  Dtcemher  14^  1$00. 
In  accordance  with  the  rejrulations  concerning  cattle  trauHportation  iasue^i  by  this 
Deoartment,  the  State  of  Texa.^  has  agreed  to  establish  and  to  cooperate  in  the 
enfijrcement  of  a  quarantine  line  located  as  follows: 

Beginning  at  the  intersection  of  the  southern  lK)Uiidary  of  New  Mexico  with  the 
international  boundary  line  at  the  Rio  Grande  River;  thence  southeasterly  along  the 
i?aid  intcrnrttiomd  l>«3undary  line  to  the  southwest  comer  uf  the  coatvt^  v>^  Vvtss3fe\ 
thence  following  the  western  boundary  of  Pecoa  County  to  the  s<jutVkK»s^.  ^^^rafcT.  v^ 
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Reeves  County;  thence  following  the  boundary  line  between  the  counties  of  Pecos  and 
Reeves  to  the  Pecos  River;  thence  southeasterly,  following  the  Pecos  River,  to  the 
northwest  corner  of  Crockett  County;  thence  east  along  the  northern  boandjuy  of 
Crockett  and  Schleicher  counties  to  the  southeastern  comer  of  Irion  County;  thence 
north  along  the  eastern  boundary  of  Irion  County  to  the  northeast  comer  of  said 
coimty;  thence  north  to  the  southern  boundary  of  Coke  County;  thence  west  to  the 
southwest  comer  of  Coke  County;  thence  north  along  the  western  boundary  of  Coke 
County  to  the  southern  boundary  of  Mitchell  County;  thence  east  to  the  southeast- 
em  comer  of  Mitchell  County;  thence  north  along  tne  eastern  boundary  of  Mitchell 
County  to  the  northeast  comer  of  said  county;  thence  east  along  the  southern  boun- 
daries of  Fisher  and  Jones  counties  to  the  southeast  comer  of  Jones  County;  thence 
north  along  the  eastern  boundary  of  Jones  County  to  the  northeast  comer  of  said 
county;  thence  east  along  the  southern  boundary  of  Haskell  County  to  the  southeast 
comer  of  said  county;  thence  north  along  the  western  boundary  lines  of  Throckmor- 
ton and  Baylor  counties  to  the  northwest  comer  of  Baylor  County;  thence  east  along 
the  southern  boundarv  of  Wilbarger  County  to  the  southeast  comer  of  said  county; 
thence  north  along  tlie  eastern  Doundary  of  Wilbarger  County  to  the  Red  River; 
thence  continuing  in  a  northwesterly  direction  along  the  course  of  said  river  and  the 
northern  boundary  of  Texas  to  the  southeast  comer  of  Greer  County. 

And  whereas  said  quarantine  line,  as  above  set  forth,  is  satisfactory  to  this  Depart- 
ment, and  legislation  has  been  enacted  by  the  State  of  Texas  to  enforce  said  quar- 
antine line,  therefore  the  above  quarantine  line  is  adopted  for  the  State  of  Texas  by 
this  Department  for  the  period  beginning  on  January  1,  1901,  and  ending  December 
31,  1901,  in  lieu  of  the  quarantine  line  described  in  the  order  of  December  10,  1900; 
for  said  area,  unless  otherwise  ordered. 

James  Wilson,  Sfcrftary, 


[B.  A.  I.  Order  No.  82.] 

SPEOIAI.  ORDER  MODIFYING  aXTABANTINE  LINE  FOR  THE  TER- 
RITORT  OF  OKLAHOMA.     (1901.) 

U.  S.  Department  of  AoRictrLTURE, 

Office  of  the  Secretary, 
Washington,  D.  C,  December  U,  J 900. 

In  accordance  with  the  regulations  concerning  cattle  transportation  issued  b^  this 
Department,  the  Territory  ot  Oklahoma  has  agreed  to  establish  and  cooperate  m  the 
enforcement  of  a  quarantine  line  located  as  follows: 

Beginning  on  the  Red  River  at  the  southea-stern  corner  of  the  countv'  of  Greer; 
thence  nortnerlv,  following  the  course  of  the  North  Fork  of  the  Red  Kiver  to  its 
intersection  with  the  southern  boundary  line  of  Roger  Mills  County,  along  the  west- 
ern boundary  lines  of  the  Apache,  Comanche,  and  Kiowa  Indian  reservations;  thence 
east  along  the  southern  boundary  lines  of  Roger  Mills  and  Washita  counties  to  the 
intersection  with  the  boundary  line  of  the  Wichita  Indian  Reservation  on  the 
Washita  River;  thence  north  along  the  western  boundary  line  of  said  reservation  to 
its  northwest  corner,  at  its  intersection  with  the  Canadian  River,  in  the  county  of  G; 
thence  in  a  southeasterly  direction  along  the  course  of  said  river  and  the  northern 
lx)undary  of  the  Wichita  Indian  Reservation  to  the  northeast  corner  of  said  reserva- 
tion; thence  easterly  along  the  southern  boundary  of  Canadian  County  to  the  south- 
east corner  of  said  county-;  thence  north  along  the  eastern  boundary  lines  of  Canadian 
and  Kingfisher  counties  to  the  northeastern  corner  of  Kingfisher  County;  thence  east 
along  the  southern  boundarv  of  Garfield  County  to  the  southeast  corner  of  said 
county;  thence  north  along  the  eastern  lx)undary  of  Garfield  County  to  the  north- 
east corner  of  said  county;  thence  east  along  the  southern  boundary  line  of  Kay 
County  to  the  west  line  of  the  Ponca  Indian  Reservation;  thence  north  along  the 
west  ifne  of  said  reservation  to  the  north wt»st  corner  of  said  reservation;  thence  east 
along  tlie  northern  boundary  of  the  Ponca  Indian  Reservation  to  the  Arkansas  River; 
thence  in  a  northerly  direction,  following  the  course  of  the  said  river  to  iU>  intersec- 
tion with  the  thirty-seventh  parallel  of  north  latitude,  at  the  southern  boundary  line 
of  Kansas. 

And  wherejifl  said  quarantine  line,  as  above  set  forth,  is  satisfactory  to  this  Depart- 
ment, and  legislation  has  been  enacted  by  the  Territory  of  Oklahoma  to  enforce  said 
quarantine  line,  therefore  the  above  quarantine  line  is  adopted  for  the  Territorj'  of 
Oklahoma  by  this  Department  for  the  period  bt^inning  on  January  1,  1901,  and 
ending  Deceml)er31,  19i)l,  in  lieu  of  the  quarantine  line  described  in  the  order  of 
December  10,  1900,  for  said  area,  unless  otherwise  ordered. 

James  Wilson,  Secrtiary, 
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SPECLdX   OaDER  MODIPYIKa    QUARANTINE   I-INE    FOB  THE 
STATE   OF  VrRGENTIA.      (1001.) 

U.  S.   DKPAHTMKNT   of   At;RICTTLTURK, 

OfFICB   of  the  Sl^riETAllY, 
Wtishuiijtftn,  D.  C.^  IkTnnhiT  //,  1900. 

In  accorrJanc'e  with  the  rej^latione  concerning  <'attle  transportation  i.seiie<l  hy  this 
Deitartment,  tlu>  Stale  of  Vir^iuift  has  agreed  to  e^stablish  and  to  cooperate  in  tho 
eiiKjreement  of  a  quarantine  line  lotmt4?<i  as  follows: 

Beginning  at  the  Iwundarv  line  of  Virginia  at  its  Fouth western  corner  {L<»e  County ) ; 
thenre  eai?t  along  the  southeni  hoiinclary  of  Virji^inia  to  the  southwestern  corner  of 
Patrick  C^mnty;  thence  northerly  along  the  we^t'^m  houndann?!  of  Patrick  and 
Franklin  eounties  to  Daniels  Run;  thenee  easterly  along  Danielf*  Run  and  tljc  Black- 
water  Kiver  to  the  Staunton  Ri%*er;  thence  in  a  Fo'nthea.'^terlyaotl  northeaj^terly  direc- 
tion along  the  southern  and  eastern  hoiindaries  of  Ke<lford  County  to  the  James 
River;  thence  following  the  Jiimes  River  to  the  Bontheawtern  cfirner  of  Charles  City 
County  J  thence  northerly  and  ea^nterly  along  the  western  and  north  era  lM>ijndarie» 
of  Jarne«  City  County  to' the  wef?tern  boundary  of  (Tloucester  County  at  the  York 
River;  theme  southerly  and  northerly  along  the  southern  and  ea^^teni  boundarici?  of 
Glom.'ester  County  to  the  northeastern  corner  of  siaid  county;  thence  cai«terly  and 
fioutherly  along  the  northern  and  eastt»ru  l»oundaries3  of  Mathewi?  County  to  the  south- 
eastern point  of  said  county;  thence  south  to  the  northern  boundary  of  KUzaljeth 
City  County;  thence  westerly  and  northerly  along  the  boundaries?  of  feli/jil^th  City 
and  Warwick  counlieH  to  the  Jatoefl  River;  thence  8outhea-Hterh^  along  the  course  of 
the  paid  river  to  the  nortliwest  comer  of  Norfolk  County;  thence  south  along  the 
weHtem  boundary  of  said  county  to  itij  intersection  with't!te  northern  boundary  of 
Ntirth  Carolina;  thence  east  along  the  southern  boundaries  of  Norfolk  and  Princess 
Anne  countiea  to  the  Atlantic  Ocean. 

And  whereas  said  quarantine  line,  as  alxjve  .«et  fortli,  Ib  sati^fjictory  to  thia  Dej:>art- 
ment,  and  legislation  has  been  enactetl  l>v  the  State  of  Virginia  to  enforce  said  (piar- 
antine  line,  therefore  the  above  guarantfne  line  is  adopte<l  for  the  State  of  Virginia 
tjy  this  Department  for  the  periou  Ijeginninff  on  January  1,  IfiiJl,  antl  ending  Decem- 
ber :il,  1901,  in  lieu  of  the  quarantine  line  deecrilwil  in  the  onler  of  December  Ul, 
ItcMX),  litr  aaid  area,  uulesa  otherwise  ordere<l, 

James  Wilson,  Secretary, 


[B.  A»  I.  Order  Ko.  S4,] 

SPECIAL     ORBER     MODrFYlN0     QUABANTTINE     LINE     FOR     THE 
STATE   OF   TENNESSEE.      (1001.) 

U.  S.  DEPARTMENT  OF  AoRICLTLTimK, 

Office  of  the  RKritirrAnY, 
Wtuhmgfo}^  D.  C,  Dtcembi'r  14,  li)oa. 

In  accordance  with  the  regolationa  coDceming  cattle  tran^portaliiui  i«sne<J  by  thia 
Department,  the  State  of  Tennessee  has  agreed  to  establi&'h  and  eorjperate  in  tho 
enforeement  of  a  quarantine  line  located  aa  foMowiri: 

Bt^inning  on  the  MiHsis.sippi  River  at  the  southeast  comer  of  the  State  of  Migeourl 
at  the  western  boundary  of  Tenne^'.see;  thence  southerly  along  the  wentem  K^nnda- 
ricH  of  the  countiew  of  Dyer  and  Lauderdale  t<i  the  southwest  ctirner  of  I>auderdale 
County  on  tlie  Mississippi  River:  thence  easterly  along  the  nortlieni  boundary  of 
Ti[>ton  County  to  the  nortlteast  corner  of  said  county;  thence  northerly  and  easterly 
along  the  wet?tern  an<l  northern  boundaries  of  Haywood  County  to  the  nfirtlieast 
corner  of  saiil  county;  thence  ea-^terly  along  tlie  northern  boundary  Une;^of  Mailison, 
llenders<jnj  and  Decatur  counties  to  the  northeast  corner  of  Decatur  Ci'unty;  tin  nee 
Bouth  along  the  eastern  lx»wndary  of  Decatur  County  to  the  nortliwe^t  iNjrner  of 
Wayne  County;  thence  eanteriv  along  the  northern  boundary  lines  of  Wayne  and 
Lawrence  counties  to  the  northeastern  corner  of  Lawrence  (Viunty;  tljcnce  s^^uth 
ah  tug  the  western  Ixmndary  of  (iiles  County  to  the  south  western  corner  of  j^aid  county; 
thence  east  and  north  along  the  southern  and  eastern  hoiindarics  of  Siiid  ctuit^ty  to 
the  Klk  River;  thence  easterly  along  said  river  to  the  eiv*<tcm  bnundtiry  ^if  Lincoln 
County;  thence  northerly  along  the  ea^slern  ixjumlary  of  Lincoln  County  to  Bedford 
County;  tbence  easterly  along  the  northern  boundary  of  Moore  County  tothc^  north- 
east corner  of  Moure  County;  thence  north  along  the  western  ho\miax^  \)aws«i  ^V 
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Coffee  and  Cannon  counties  to  the  northwest  comer  of  Cannon  County;  thence 
ea^iterly  to  the  northeast  corner  of  Cannon  County;  thence  south  to  the  intereection 
of  the  eastern  boundary  line  of  Cannon  County  with  the  boundary  of  Warren  County; 
thence  easterly  and  northerly  along  the  northern  boundary  lines  of  Warren  aiid 
White  counties  to  Cumberland  County;  thence  southerly,  easterly,  and  northeasterly 
to  the  northern  corner  of  Rhea  County;  thence  southerly  along  t&e  eastern  boundary 
lines  of  Rhea  and  James  counties  to  the  northwest  comer  of  Bradley  County;  them* 
northerly  and  southeasterly  along  the  northern  boundary  lines  of  Bradley  and  Polk 
counties  to  the  northeast  comer  of  Polk  County;  thence  south  along  the  eastern 
boundary  line  of  Polk  County  to  the  southeast  comer  thereof  at  the  southwestern 
comer  of  North  Carolina. 

That  portion  of  the  quarantine  line  for  the  State  of  Virginia,  described  in  the  onler 
of  December  14,  1900  (B.  A.  1.  Order  No.  83),  beginning  at  the  south  western  comer 
of  Virginia  (Lee  County)  and  extending  east  along  the  southern  boundary  line  of 
Vii^inia  to  the  southeastern  comer  of  Washington  County,  is  hereby  suspended  dur- 
ing the  enforcement  of  the  above  line  for  the  State  of  Tennessee. 

And  whereas,  said  quarantine  line,  as  above  set  forth,  is  satisfactory  to  this  Depart- 
ment, and  legislation  has  been  enacted  by  the  State  of  Tennessee  to  enforce  said 
quarantine  line,  therefore  the  above  cjuarantine  line  is  adopted  for  the  State  of  Ten- 
nessee by  this  Department  for  the  period  beginning  on  January  1,  1901,  and  ending 
DecemlK^r  31,  1901,  in  lieu  of  the  quarantine  line  described  in  the  order  of  December 
10,  1900,  for  said  area,  unless  otherwise  ordered. 

James  Wilson,  Secrelary. 


[B.  A.  I.  Order  No.  85.] 

SPECIAIi     OBDEB     MODIFYINa     aUABAimNE     I.INE     POB    TBB 
STATE  OF  NORTH  CAKOXJirA.     (1901.) 

U.  6.  Depaetment  op  AcaicrLTUKE, 

Office  of  the  Sbcretart, 
WaMngt<ni,  D,  C,  December  1^  1900. 

In  accordance  with  the  regulations  concerning  cattle  transportation,  issued  by  thi? 
Dei)artiiient,  the  State  of  North  Carolina  has  agreed  to  establish  and  to  cooperate  in 
the  enforcement  of  a  quarantine  line  located  as  follows: 

Beginning  at  the  Houthweyt  corner  of  the  county  of  Cherokee;  thence  east  along 
the  Houthorn  boundary  lines  of  the  counties  of  Cherokee,  Clay,  Macon,  Jack^^m, 
Transylvania,  and  Hendei-son,  to  the  southeast  corner  of  the  county  of  Hendersm; 
thenc  e  nnrthcrly  along  the  oaHtern  boundary  line  of  Henderson  County  to  the  north- 
east corner  thereof;  thence  westerly  to  the  eastern  boundary  line  of  Buncombe 
County;  thenro  northerly  along  the  eastern  boundary  line  of  6unconil>e  County  to 
tho  Hoiithcni  boundary  line  of  Yancey  County;  thence  northeasterly  along  the  south- 
ern boundary  line  of  *  Yancey  County  to  the  southern  portion  of  Mitchell  County; 
thence  northeasterly  along  the  southern  and  eastern  boundary  line  of  Mitchell 
County  to  the  southeni  boundary  line  of  Watauga  County;  thence  easterly  along  the 
southern  boundary  line  of  Watauga  County  to  the  western  boundiu^'  line  of  Wilkes 
County;  thence  following  the  western  and  northern  boundary  line  of  Wilkes  County 
to  the  western  portion  of  Surry  County;  thence  northeasterly  along  the  eastern 
Ixmndary  line  of  Alleghany  County  to  its  intersection  with  the  northern  bound^' 
line  (^f  the  State  of  North  Carolina. 

That  i)ortion  of  the  quarantine  line  for  the  State  of  Virginia,  described  in  the  order 
of  December  14,  1900  (B.  A.  I.  Order  No.  83),  beginning  at  the  southwestern  comer 
of  ( f  rays(^n  County  and  extending  east  along  the  soutliem  boundary  line  of  Virginia 
to  the  Kouthtiastem  comer  of  said  county,  is  hereby  suspended  during  the  enforce- 
ment of  the  above  line  for  the  State  of  North  Carolina. 

An<l  whereas  5»aid  quarar.tine  line,  as  above  set  forth,  is  satisfactory  to  this  Depart- 
ment, and  legislation  has  been  enacted  by  the  State  of  North  Carolina  to  enlonv 
said  (juarantine  line,  therefore  the  alx)ve  quarantine  line  is  adopted  for  the  State  o! 
North  Carolina  by  thin  Department  for  the  perio<i  beginning  on  Januarj'  1, 1901,  and 
ending  l)ecemlx»r  31,  1901,  in  lieu  of  the  quarantine  line  described  in  the  onler  uf 
Deceml>er  10,  1900,  for  said  area,  unless  otherwise  ordered. 

James  Wilson,  Secretary. 
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[B.  X,  L  OltDEH  y<K  V.,] 
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SPECIAL     OaDEK     MODIFTING     ftUASAlTriNE     I^OTE     FOB     THE 
STATE    OF  CAI^rFOBNlA-     (1901.) 

U.  S.   r/KPAiriMLNT   OF   AciRlCULTiraE, 

OfFUK   (>F  TlIK   S*2CRKTAUV| 

Washington ,  D.  C'.,  iJccemher  14,  1000, 
III  acoordaoce  with  tlie  r^y;iilAtioiifl  conceminj?  cattle  transiportation  issued  liv  Ibis 
BepartDient,  the  State  of  California  ha«  uj^reed  to  entublbh  ami  to  oonponite  m  tho 
enforcemeut  of  a  miarantine  line  lijcuted  as  fullows: 

Be^mning  uu  the  Pacific  Coast  wlier«  the  northern  bountlary  line  of  Monterey 
Coimty  ronuectd  yilih  the  Padfic  Oi*ean;  thcn*^  t^msterly  uhnj^  tfie  n(*rthern  boiinfl- 
ftr>*  ofM<>nten?y  aJiil  San  Henito  eountiea  to  the  western  boundary  hne  of  MerrxHl 
Cuuiity;  themi3  northerly,  easterly,  and  i?cnitherly  alone  the  wesftem,  northern,  «nd 
eastern  baundary  line  of  ^Ierce<l  County  to  the  &r>ulliea»t  tH>rner  therei.if;  thencti 
northea>^terly  aluaii;  thtj  northern  bjundary  of  Madiera Cnnuty  to  the  nt»rtheaFt  eorner 
thereof;  thence  Bouiherly  and  eaf?terly  akin^r  the  eastern  lx>nndary  lines*  of  Mudera, 
Fret^nn,  and  Tulare  fountierf  to  the  Houthe^i^t  corner  of  Tnlare  County;  tlieni^  eaj»t- 
erly  alonj^^  the  hi.iKithem  boundary  Une  of  I nvo  County  ti:>  lia  interseetion  witli  the 
ea^leni  b-miidary  line  of  the  State  of  California. 

And  wherwie  said  qiuirantine  hue,  as  above  »et  forth,  ig  natisfarlory  Xo  iWm  I>ej»art- 
nietit,  anvl  h-^i^latiou  liaa  lx>en  enaicrted  by  the  Btiite  of  California  to  enfonx*  «aid 
i|narant!ije  hne,  therefore  the  above  quarantine  line  i^  adopted  for  t!ie  State  (A  Cali- 
fornia l>y  this  Det>artment  for  the  pcrriod  liejjinning  on  Jinuarv  1,  1901,  aTid  ending 
I>CM^enjher  31,  lyOl,  in  lieu  of  the  quarantine  hno  deecribetl  in  tlie  order  of  Iiei3ember 
10,  lliOO^  for  eaid  area,  unless  otherwise  ordef ed, 

James  Wiijwin,  SriTftortj. 


[B.  A,  J,  Ori>ce  No,  m.\ 

SPECIAL  ORIIEB  MCODIFYHTG  aUAJaANTIKE  LINE  FOK  THE  STATE 
OF  OEOBGIA.      (l©01j. 

U.  S.   DKlMaTMBKT  OV  AliRICrLTURK, 

Office  of  thk  SBCRjn'ARY, 
Woj^iingtoa,  D,  C,  I>n-€m^}er  14,  1^*00. 

In  accf>r(lance  with  the  regnlations  concern  in  j^  cattk^  tranyy>ortation  iH&ued  by  this 
DejiartuK-nt,  the  State  of  Georgia  has  agrei.'d  to  ee^tablish  and  to  ctioperaie  in  the 
enfori^njienl  of  a  ijuarantine  Une  locfitcd  a>i  iollon^: 

Be^^iiuiin;^'  at  the  inttrneftirm  of  the  wejfteni  l>juudary  line  of  Union  C^onnty  with 
the  boundary  line  between  the  Stati*  of  Get)rgia  and  North  Carir)lina;  thence  smith- 
erly  ahui^  the  western  Ikjundury  ol  Union  C^:»unty  to  tiie  »i:»uthweat  corner  therecjf; 
Iheu^e  north  raster  iy  alony:  the  southern  lK)undary  line  of  Union  County  to  its  inb/r- 
section  witli  the  Ixmndarv  line  oi  Townt?  County;  tJience  i^ontherly»  eftHt**rly,  and 
northerly  along  the  l»undary  hue  <-»f  Towns  County  b>  the  wtjfttcrn  corn'^''-  of  Habnn 
Ci>nnty  near  the  montli  of  Wild  Cat  Creek;  thence  in  an  eju?teriy  dirertion  through 
Charlie  Mountain,  Uia.«sie  Mountain,  and  TigtT  Mountain,  and  alon^  the  ridgi?  foi- 
hiwinj?  Htekota  Cnx^k  to  Dick  Creek;  thence  northerly  throueh  Hainy  Mountain^ 
Hogback  Kidge,  I*iiinacle,  Raven  Knob,  Rc^^k  Mountain,  and  liabun  Bald  to  the 
Sstate  l>oundary  iK-tvvcHni  Georgia  and  North  Carolina. 

Tlml  jKirtion  of  the  quamntine  line  for  the  Btato  of  North  Carolina,  de8cril)ed  in 
the  onlerof  December  14,  V.nH)  (B.  A.  I.  Order  85),  be^nninp  at  the  interaction  of 
the  northwest  comer  of  Unton  County,  tn^:)rgia,  with  the  State  line,  extending  east 
alon^  the  southern  boundary  litie  of  North  Cariilina  to  the  iutereection  with  the 
rid^e  extending  from  Rabun  BaJd  to  the  State  line,  ia  hereby  snspendod  during  tho 
enforcement  of  the  at>«>ve  line  ior  the  Stale  *jt  Geot^^a. 

And  wherea-M  siLul  quarantine  line,  aJ:*  above  set  forth,  is  satii^aclor}-  to  this  De^mrt- 
ii>ent,  and  )ejii.«lati<jn  has  biM'U  ena<:tetl  hy  the  8tate  of  Georgia  to  enforce  «aid  quar» 
antine  line,  therefore  the  alM:*ve  qua  rant  me  line  iii  adoptixl  for  the  Statf^  of  Georg^ia 
by  thin  Department  for  the  f*erifKl  txr^innin^?  on  January  1,  1^^)1,  and  ending  rkHM.'iTil>er 
31,  1901,  in  lieu  of  the  quarantine  line  dtsMiribed  in  tlie  onler  of  J)eci*mber  10,  1900, 
for  said  area,  unlea«  otlierwiise  ordered. 

JamK8  WiUM.*X,  Strrtiary. 
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[B.  A.  I.  Order  No.  88.~Amexdmekt  to  B.  A.  I.  Order  No.  80.] 

BEGTTIiATIONS  CONOEBJnOfG  C ATTI4E  *«tAN8POBTATION^. 

U.  S.  Department  op  Agricultitre, 

Office  of  the  Secretary, 
Washington f  D.  C,  December  ^e^  1900. 

In  order  that  protection  may  be  given  to  cattle  in  certain  counties  of  the  State  of 
Texas  which  are  uninfected  with  the  disease  known  as  splenetic,  Southern,  or  Texas, 
fever — 

It  is  hereby  orderedy  That  no  cattle  originating  in  the  Quarantined  district  as  de«5cril>ed 
in  B.  A.  I.  Order  No.  80,  as  modified,  shall  be  movea  or  allowed  to  move  into  the 
counties  of  Throckmorton  or  Baylor  and  that  portion  of  the  county  of  Vecoa  lying 
north  and  west  of  the  line  described  as  follows: 

Beginning  at  the  west  line  of  Pecos  County  at  the  point  where  the  roadbetl  of  the 
C.  H.  &  S.  A.  Railroad  crosses  said  line;  thence  in  an  easterly  direction  with  the 
center  of  said  roadbed  to  a  point  on  section  No.  36,  Block  A  2,  G.H.  &  S.  A.  Rail- 
road Company;  thence  north  with  the  pasture  fence  running  in  a  northerly  direction 
through  the  eastern  part  of  sections  Nos.  13  and  12  said  Block  A  2.  and  acrose  section 
No.  1,  G.  C.  &  8.  F.  Railroad  Company;  thence  continuing  north  with  said  pasture 
fence  through  the  eastern  part  of  sections  Nos.  16,  17.  46,  47,  76,  77,  106,  107,  136, 
137,  142,  143,  and  194,  Block  D,  M.  K.  A  T.  E.  Railroad  Company;  thence  continu- 
ing in  a  northerly  direction  to  a  point  on  the  north  line  of  section  No.  6,  block  160, 
G.  C.  &  S.  F.  Railroad  Company,  same  being  comer  of  pasture  fence;  thence  ea^t 
with  the  north  line  of  sections  Nos.  6,  9,  10,  11,  12,  15,  16,  block  160,  G.  C.  &  S.  F. 
Railroad  Company  to  the  northeast  corner  of  said  section  No.  16,  same  being  comer 
of  pasture  fence;  thence  in  a  northerly  direction  with  the  east  boundary  line  of  sec- 
tions Nos.  22,  21,  20,  23,  24,  25,  26,  27,  28,  29,  30,  31,  32,  block  1,  C.  C.  S.  D.  &  R.  G. 
N.  G.  Railroad  Company  to  the  northeast  comer  of  said  section  32;  thence  west 
with  the  north  boundarv  line  of  sections  Nos.  32  and  33,  same  block,  to  the  north- 
west corner  of  section  Jf o.  33,  block  1 ,  C.  C.  S.  D.  &  R.  G.  N.  G.  Railroad  Company 
comer  of  fence;  thence  north  with  the  east  boundary  line  of  sections  Nos.  1,  12,  13, 
24,  25,  36,  37,  48,  49,  60,  61,  and  72,  block  2,  C.  C.  S.  D.  A  R.  G.  N.  G.  Railroad 
Company  to  the  northeast  comer  of  said  section  No.  72;  thence  in  an  easterly  direc- 
tion with  the  pasture  fence  to  the  southeast  comer  of  section  No.  9,  patented  to 
James  E.  Evans;  thence  north  with  the  east  line  of  said  section  No.  9  to  the  north- 
west corner  of  section  No.  100,  Block  A  2,  T.  C.  Railroad  Company;  thence  east 
with  north  boundary  line  of  said  sections  Nos.  100  and  89,  same  block,  to  the  north- 
east corner  of  said  section  No.  89,  Block  A  2,  T.  C.  Railroad  Company;  thence  north 
with  the  east  boundary  line  of  sections  Nos.  90,  91,  92,  and  93,  to  the  southeast  cor- 
ner of  section  No.  94,  Block  A  2,  T.  C.  Railroad  Company;  thence  northwest  diago- 
nally across  section  No.  94  to  the  northwest  comer  of  said  section;  thence  continuing 
in  a  northwestern  direction,  diagonally  across  se<!tions  Nos.  14,  18,. and  28  to  the 
northeast  corner  of  section  No.  29,  Block  C  4,  G.  C.  A  S.  F.  liailroad  Company; 
thence  west  with  the  north  boundary  line  of  said  section  No.  29  to  the  northwest 
corner  of  said  flection;  thence  northwest  diagonally  across  section  No.  1,  T.  C.  Rail- 
road Company,  section  No.  97,  block  194,  G.  C.  A  S.  F.  Railroad  Company,  to  the 
northwch't  corner  of  said  section  No.  96;  thence  in  a  northerly  direction  acn>ss  sec- 
tion No.  94  to  a  point  on  the  north  boundary  line  600  varas  west  of  its  northeast 
corner;  thence  continuing  north  through  sections  Nos.  93,  90,  89,  86,  85,  and  58,  block 
194,  (i.  C.  A  8.  F.  Railroad  Company  to  a  point  on  the  north  boundary  line  of  said  se<^ 
tion  No.  5S;  thence  northwesterly  with.the  pasture  fence,  through  section  No.  59  to 
the  nortlicaj-t  corner  of  section  No.  82  to  the  southeast  comer  of  section  No.  81,  Fame 
bl(K'k;  thence  continuing  northwesterly  to  section  No.  17, 11.  A  G.  N.  Railroad  C^nn- 
pany;  thence  north  with  the  east  line  of  said  section  17  to  the  Pecos  River;  thence 
up  said  Pecos  River  to  the  north wett  corner  of  Crockett  County;  thence  northwes^t- 
erly  with  said  Pecos  River  to  the  northwest  corner  of  Crockett  Countv. 

And  it  is  fnrtht'r  ordered,  That  no  cattle  shall  be  moved  or  allowed  to  move  fn>in 
the  counties  of  Throckmorton  and  Baylor  and  that  portion  of  the  county  of  Ptxos  a-* 
des(!ril)<'(l  abov(^  to  any  of  tliat  territory  in  the  State  of  Texas  lying  west  and  north  of 
said  counties,  except  after  having  been  inspected  and  found  free  of  infection  by  duly 
authorized  inHi)cctors  of  this  Department  or  of  the  State  of  Texas,  and  upon  written 
permis.«ion  by  Kuch  ofhcer.  No  cattle  from  said  counties  shall  be  moved  or  allowed  to 
move  to  any  State  or  Territory  outside  of  the  quarantine  district  (except  a*<  providetl 
for  imine<liate  slaughter)  unless  they  have  been  duly  inspected  and  passed,  and  pt»r- 
mit  issued  by  inspectors  of  this  I->epartment,  nor  until  i)enni8sion  has  been  obtainctl 
from  the  jirojH'r  otlicials  of  the  State  or  Territory  to  wiiich  said  cattle  are  destined. 

This  order  to  remain  in  force  until  otherwise  ordered. 

James  Wilson,  Secretary, 
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[B.  A.  I.  Order  No.  89.~Amendment  to  B.  A.  I.  Order  No.  80.] 

SEGUIiATIONS  CONCERNING  CATTIiE  TBANSPOBTATION. 

U.  S.  Department  op  Agriculture, 

Office  of  the  Secretary, 
Wadhingtotif  D.  C,  December  22,  1900, 

In  order  that  protection  may  be  given  to  cattle  in  certain  counties  of  the  State  of 
North  Carolina  which  are  uninfected  with  the  disease  known  as  feplenetic,  Southern, 
or  Texaa,  fever — 

It  is  hereby  ordered.  That  no  cattle  originating  in  the  quarantined  district  as 
described  in  B.  A.  I.  Order  No.  80,  as  modified,  shall  be  moved  or  allowed  to  move 
into  the  counties  of  Surrv  and  Caldwell,  and  that  portion  of  the  county  of  Wilkes 
lying  north  and  west  of  the  Yadkin  River,  and  that  portion  of  the  county  of  Burke 
lying  north  and  west  of  the  Catawba  River,  and  tnat  portion  of  the  county  of 
McDowell  lying  north  and  west  of  Catawba  River  and  including  the  townships  of 
Broad  River,  Crocker  Creek,  and  Old  Fort. 

And  it  is  further  ordered.  That  no  cattle  shall  be  moved  or  allowed  to  move  from 
the  counties  of  Surry,  Caldwell,  and  those  portions  of  the  counties  of  Wilkes,  Burke, 
and  McDowell,  as  above  described,  to  any  of  that  territory  in  the  State  of  North 
Carolina  lying  west  and  north  of  said  counties,  except  after  having  been  inspected 
and  found  free  of  infection  by  duly  authorized  insi>ectors  of  this  Department  or  of 
the  State  of  North  Carolina,  and  upon  written  permission  by  such  officer.  No  cattle 
from  said  counties  shall  be  moved  or  allowed  to  move  to  any  State  or  Territory  out- 
side of  the  quarantined  district  (except  as  provided  for  immediate  slaughter),  unless 
they  have  been  duly  inspected  and  passed,  and  i>ermit  issued  by  inspectors  of  this 
Department,  nor  imtil  permission  lias  been  obtained  from  the  proper  officials  of  the 
State  or  Territory  to  which  destined. 

This  order  to  remain  in  force  until  otherwise  ordered. 

James  Wilson,  f.'ecreiary. 
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Hickox,  George  S.,  letter  on  inspection  of  sheep  in  Utah  and  adjacent  States 

in  1900 75 

Hide  cuttings  and  glue  stock,  value  of  imports  1897-1900 530 

Hides  and  skins- 
commerce  with  Cuba  and  Porto  Eico  in  1900 5r»4 

quantity  and  value  of  imports  and  exports  in  1900  by  countries 550 

quantity  and  value  of  exports  to  France  in  1899  and  1900 540 

quantity  and  value  of  exports  to  Germany  1899  and  1900 540 

quantity  and  value  of  exports  to  United  Kingdom  1899  and  1900 539 

quantity  and  value  of  imports  and  exports  1896-1900 557 

value  of  imports 536 

Hill,  George  G.,  notes  on  International  Live  Stock  ExxK)8ition  of  IfltoO 63-68 

Hoboken,  N.  J.,  receipts  and  shipments  of  farm  animals  in  1900 570, 5^3 

Hoerle,  Gustav  A. — 

description  of  An<?ora  goat 095 

notes  on  Angora  goat  flesh \  319 

remarks  on  feeding  goats 2*  3:>3 

Hog  cholera — 

and  swine  plague,  nimiber  of  hogs  found  affected  upon  inspection  1898 

and  1.^99 53 

and  swine  plague,  preparation  of  serum  by  Biochemic  Division 17 

in  France  in  1900 ^^^^  4;,5 

in  German  Empire  in  1900 \'\.  497 

in  Hungary  in  1899 II .11  501 

in  Italy  in  1900 1111  503 

in  Norway  in  l'.)00 ..12  496 

Hogs- 
affected  with  foot-and-mouth  disease  in  Hungary  1895-1899 499 

affected  with  rabies  in  Hungary  1895-1899 IIIIII  499 

antemortem  inspection  in  1900 1111*  10 

average  weight  upon  markets  in  1899  and  1900 -IIIIII  588 

diseai^ed,  where  killed "**  jj 

diseavses  affecting  those  killed  in  1900 ^"'  H 

number  and  value  of  exports  1896-1900 1111"  538 

number  and  value  of  exports  in  1900 by  countries .. J']^'  53; 

number  and  value  of  exports  to  Cuba,  Porto  Rico,   and  PhilinninA 

Islands  in  lODO _\  ^^ 

number  and  value  of  exports  to  United  Kingdom  in  1899 W.    '  539 

number  found  upon  inspection  to  be  affected  with  disease  1898  and  1 899  "  *  5:^ 

number  imported  and  (quarantined  at  Bureau  stations '"  \^ 

number  of  imports  from  Canada  in  1900 1]^"  j^ 

number  of  imports  from  Mexico II  j0 

number  in  Australasia  1792-1899 I*  J  55- 

number  in  Australasia  1861 -18S9,  by  decades  and  colonies UTI  5^57 

number  inspected  \^tore tilaughter  at  abattoirs  1801-1900 IIIIII  10 

number  inspected  ioi  exvoxX. m ViO^ IIIII  14 

number  of  carcasses tagv;^^  ox \>T«Lxi^^mVJiK*^ ..Ill'  12 

number  per  head  \>eT  popwVaX\oTL\xi  ^jaa\x^^ks^».  \^\-\^S^ JJ'J"^  55^ 

postmortem  inspocUoumlWi - n^ 
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proii  M  eta.  commerce  with  Ctjba,  Porto  Rico,  and  Philippine  Islands  in  1900 

tlimrtera  certitied  for  export ..     

range  or  average  price  per  hundredweight  at  Cbicai^'o  and  Omaha  in  VJQO 

receipts  and  Khipments  18t>w-iiitK)  , .    . 

recf'ipts  and  shipments  at  leading  stock  centers  in  1900 

Hollaud— 

exhibit  of  dairy  producta  ax  Pang  Exposition  of  1^00 -.,.,  2QQ 

imports  and  exports  of  hurses  is^)8 ...   ..   ......^    .i...-  .  504 

Hongkoug.  quantUy  and  value  of  impi^rta  of  canned  beef  from  United  Btatee 

in  lUOtJ      ! . .     - - -.-  rM 

Hot.if  s»  horns,  lione^.  etc.     {See  Bones,  t  tc, ) 

Hookworms,  remarks -       -    -     -     -  - i>n2 

Horns,  hoofs,  bones,  etc,     {Set  Bones,  etc. ) 

Hi>rse— 

and  (log  meat  as  food  in  Germany..-. _ 520 

breeding  in  Belgium. .. ,..      ,,.. ..  50:3 

tieslu  Amencan/in  Denmark,  note  _ -.-*.-.*- 505 

flesh,  number  of  packai^es  with  stamp  »fflxed ..  - 12 

iiesh  quarters  certifietl  for  export -, -...-'. ..-        19 

Horses- 
affected  with  rabies  in  Great  Britain  1887-1899 493 

affected  with  rabies  in  Hungary  1«1>5-18»9 ., 41*9 

affected  with  scab  in  Hungary  1S9.V1809 .._ 501 

American  and  Caiiudian.  inspei"te<l  for  export  in  1900 14 

Am^riran    and  Canadiim,   numtjer  inspected  at  landing  in  London, 

Liverpool ,  and  Gl asgow .  - . .         14 

American  and  Caoa<iian,  number  inspected  for  export  IBVa  and  16^9 14 

Aiutrican,  in  Switzerlaml,  report  by  CoubuI  Oift'ord.  _  —  ....* --^---  fi03 

anel  cattle,  oceim  transport iition,  article. .   ...... ^... ....*.-.-  87-90 

and  mules,  receipts  and  .shi  pmen  ts  1  sviH  - 1 IHH) .... .........   569 

and  iMiileH,  receipts  and  shipments  at  leading  Btock  centers  in  1900...  .  570 

antewortem  inspet ticn  in  llKX) . _        10 

diseased,  where  killed , . 11 

diseases  affeetinjL;:  those kilkd  in  UM>0, 11 

exported  from  *Swit?,erland  in  1898 _ ._  504 

im^Kirtaand  exports  of  England,  France.  Germany,  Grand  Dnchy  of 

La-yemljurg.  Holland,  and  Russia  ia  18U8.. .    .  304 

importon  1808. ...   . . _.. ...  504 

numl^r  alTected  and  dead  of  anthrax  in  Hungary  1896-1899 498 

numljer  and  value  of  ejcporta  in  llHKf,  by  countries .   . .   537 

number  and  valtie  of  e.vporta  to  Cuba,   Porto  Rico,  and  Philippine 

Islands  in  IWXI . ,  5.14 

number  aud  value  of  exi>ort8  to  France  1899  and  19(X) 540 

numl^er  and  value  of  exports  to  Germany  1608  and  1900 ..,  540 

nunib.T  and  value  of  exports  to  United  Kingdom  l^i^J  and  1900 539 

nnml  er  and  value  of  import-s  and  exports  Isgrj-iSHjO ..  ........  538 

number  imported  at  New  York  and  i^uu  Francisfo .... 16 

numlM?r  imi»r>rted  from  Canada  and  Mexico  in  1900 16 

numlwr  in  Austral:iHial793-1899... ...,., ^.•, 557 

number  in  Aaatralasia  186l'-lB99.  by  decades  and  colonies  .... . 561 

number  inspected  before  slaughter  at  abattoir.^  18*J  L-U>Oi) 10 

number  per  head  of  population  in  Australa.Hia  1861-1899  by  decades.,..  558 

number  poisoned  by  plantH  in  Mo  u  tan  a  in  1900 97 

postm'>rleixi  inspet  tion  in  1900 , 10 

range  or  average  price  at  Chicago  and  Omaha  in  IflOO ., .  — ,, 687 

value  in  Anstralasia  in  1899  by  colonies .   .. ^^^ -..  501 

vulue  of  importa  1897-liJOQ _ 536 

Hui^hoy,  W.  G.  &:  Co.,  nott*a  on  Angora  ^oat  flesh . . ... 320 

H  unwary »  report  on  contagious  d iseases  of  animals  in  1 899 498 

Hyacinth,  wild,  n:te_... ..._.., 121 

Ilt/itlotnma^ 

description ., 478 

key  to  species  ,,, 478 

H^datid,^.  numlier  of  cattle,  hogs,  and  sheep  found  affected  upon  inspection  ■ 

iSKMaiKl  isiil) .-  .        53        I 

Hy^'itiue  and  demography,  report  on  Tonth  International  Congress,  by  E.  A.  ' 

deSchweinitz  .. ............   .. ^3j^,*i»X 

JJffOHet/am  uh  n  tf/t'r,  plan t  poisonous  to  stock  in.  "KlotiXikTki^ >  —  -      ^'^^ 

Icterus,  numljer  oi  cattle,  hogs,  and  sheep  louu^  attecV^  ui^jotl  'wia^-^^NlviXk 
1898 and  ISW..... .' __. _. 
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Idaho—  !**««- 

number  of  doses  of  blaclvleg  vaccine  received  from  Bnrean 35 

number  of  sheep,  average  weight  of  f  eece,  etc. ,  in  1900 590 

number  of  sheep  dipped  at  various  places  by  inspectors  in  1900 74 

Illinois- 
number  of  doses  of  blackleg  vaccine  received  from  Bureau 35 

number  of  human  deaths  from  rabies  in  18t0 130 

number  of  sheep,  average  weight  of  fleece,  etc.,  in  1900 589 

Imperial  German  meat  inspection  law 523-534 

Incubator  chickens  in  China,  how  sold  and  cared  for 253 

Incubators  in  China — 

egg  capacity 250 

fowls  used,  and  cost 251 

methods  of  handling  eggs .• 250 

notes  on  construction 250 

wages  paid  to  operators 251 

Indiana- 
number  of  doses  of  blackleg  vaccine  received  from  Bureau 85 

number  of  human  deaths  from  rabies  in  1890 130 

number  of  sheep,  average  weight  of  fleece,  etc. ,  in  1900 589 

Indianapolis- 
number  of  scabby  sheep  received  in  1900 73 

number  of  sheep  dipped  by  inspectors  in  1900 74 

receipts  and  shipments  of  farm  animals  in  1900 569, 574 

Indians  eating  blackleg  carcasses,  note  bv  J.  C.  Miller 51 

Indi  an  Territory,  number  of  doses  of  blacKleg  vaccine  received  from  Bureau .  35 

Inspection  law.  Imperial  German  meat 523-531 

International  Congresses  of  Medicine  and  Hygiene,  report  by  E.  A.  de 

Schweinitz 18 

Intestinal  worms,  treatment 36^-375 

Iowa — 

number  of  doses  of  blackleg  vaccine  received  from  Bureau 35 

number  of  sheep,  average  weight  of  fleece,  etc. ,  in  1900 590 

Ireland  and  Great  Britain,  wool  production  in  1900 591 

Italy- 
report  on  contagious  diseases  of  animals  in  1900 503 

wool  production  in  1900 591 

Ixodes — 

bovis,  description 425 

description 459 

hexagonus,  description 467 

hexagoiius  in  United  States 386 

key  to  species 461 

ricinus,  description 3G3 

rieinus  in  United  States 386 

Ixodidcc — 

description 414 

key 384 

Ixodime — 

description 459 

key 38.) 

Ixodoidea — 

general  lemarks 383 

key  to  family  and  subfamily  in  general 384 

of  United  States,  article  by*^D.  E.  Salmon  and  Ch.  Wardell  Stiles 380-491 

Japan— 

quantity  and  value  of  imports  and  exports  of  hides  and  skints  by  United 

States  in  15)00 550 

qua^itity  and  value  of  imports  of  butter  from  United  States  in  1900 517 

quantity  and  value  of  imports  of  canned  beef  from  United  States  in  1900,  543 

quantity  and  value  of  imports  of  cheese  from  United  States  in  1900 547 

quantity  and  value  of  imports  of  leather  from  United  Statej  in  1100  . . .  552 

quantity  and  value  of  imports  of  wool  carpets  from  United  States  in  1900.  448 

Jaundice,  animals  affected  and  condemned  at  plaughter 13 

Jersey  City,  receipts  and  shipments  of  farm  animals  in  1900 570, 579 

Jol:)8on,  E.  H.— 

clearing  brush  land  vj\t\i  Angora  goats. 303 

notes  on  Angora  v;oat^eaVv 819 

Johnston,  K.  C,  notes  on  Aiigoiago«A.^^^\i^ 820 


627 


Kansas  City—  Prk^- 

average  weight  of  hogs  upon  marketft  in  1809  and  1900,  by  months. . ,  - ,  588 

numb  r  of  scabby  sheep  received  in  WOO 73 

mimt)€-r  of  sheep  dipped  by  inspectors  in  1 900 _ 73 

receipts  and  shipments  of  farm  animals  in  1900 569,571 

tab!  tj  eh  owing  effeciiveness  of  dips  for  sheep  scab,,,., .,.  .._.  81 

Kansas— 

namber  of  doses  of  blackleg  vaccine  received  from  Bureau .,  35 

nniii ber  of  haman  dt^at hs  from  ral  des  in  18liO . .  , ,  ^ . .  - 1 30 

nnml^er  of  scabby  sheep  receivetl  at  various  places  in  lOW _ 72 

number  of  aheep,  average  weight  of  fleece,  etc. ,  in  TJOO 5U0 

Kemp- 
general  remarks 812 

qaestion  of  disappearance,  not« s  by  correspondents  ..-..,., .._  314 

Kentucky^ — 

number  of  doses  of  black'eg  vaccine  received  from  Bureau -..._-.  35 

number  of  human  deaths  from  rubies  in  181K).-'  ....... 130 

nnmber  of  sheep,  average  weight  of  fleece,  etc,,  in  1900 .*..  585 

Kiddinpf— 

and  the  kitls  of  Angora  goats  . ._ 335 

of  Ansirora  goats,  staking  method  ,_. _  337 

of  Au«>:ora.g<jata.  the  corral  method ....,  336 

opiniuny  of  correBpoodents 338 

Kide- 

and  kidding  of  Angora  goata.... -.. ., 335 

of  Angora  goats,  number -._,_..  __-,^ .-..-^. ..,.  347 

Kuowles»  M,  E.,  remarks  on  occurrence  of  rabies ,,.,  ... .......^ 197 

Lnmba  and  sheep  slaughtered  in  Australasia  181>5-1899 550 

Land — 

available  for  goat  raising  _-. _ _^ , .__..-_... 328 

em-ichmeiit  by  goats ..- , 825 

Lard— 

as  antidote  for  plant  poisoning  . . 99 

oommercG  with  Cuba,  Porto  Kico,  and  Philippine  Islands  in  11100 655 

compounds  and  substitutes,   commerce  with  Cuba,  Porto  Rico,  and 

PhUippine  Islands  in  I9€0 555 

compounds  and  substitutes,  quantity  and  value  of  e3q>ort3  in  1900-- 546 

quantity  and  value  of  exports  189<}-1100  _ 542 

quantity  and  value  of  exports  in  1000  by  cf>un tries ...-.  545 

quantity  and  value  of  exports  to  France  1 H99  and  1 9i}0 540 

quantity  and  value  of  exports  to  Germany  Ib^^  and  1900 .,,...  540 

quantity  and  value  of  exxiorts  to  United  Kingdom  1899  and  1900 559 

neutral ,  quantity  used  in  oleomargarine  in  lt)99 .,...-. 513 

Lard  oil — 

commerce  with  Cuba,  Porto  Rico,  and  PhUippine  Islands  in  19!X> .- 555 

value  of  exports  1809  and  lUOO 55i 

Larkspur — 

purple,     (iS'rc  Purple  larkspur.) 

talL     (:Se«  Tall  larkspuro 

tall  and  purple,  number  of  animals  poisoned  in  Montana  in  liJOO 97 

Law,  Imperial  German  meat  inspecti  n ,. 533-534 

Law,  James,  remarks  on  occurrence  of  rabies ., .,,  125 

Leather— 

and  [eather  manufactures,  commerce  with  Cuba  and  Porto  Rico  in  1900.  555 
and  leather  manufactures,  quantity  and  value  of  imports  and  exports 

in  1900    -, _._ -,_-..  552 

anti  leather  manufactures,  value  of  imports  1897-1000.  ,*._--. ......  536 

manufactures,  value  of  imports  in  1900 552 

1  tior o'jco.     ( See  Mor o<:c o  I ea the r. ) 

quantity  and  valuo  of  exports  in  It^OO  by  countries . ,  552 

sole  and  upper,  qunntity  and  value  of  exports  to  United  Kingdom  1899 

andl900 _. , ...„  539 

valneof  exports  to  Franco .-. -. .,. 540 

value  of  imports  1897-1900 536 

valneof  imports  in  1900.. ..........-^-.. ........  553 

Lcjif^ocinum  viantanum,  oote ,. _ ^  131 

Leghorn  fowls,  recommended  for  egg  production ....>. 239 

Lei Imann ,  Wilfred .  remar )f s  on  occurrenr©  of  rabies ._....-  VlAt 

Lencocy tliemia,  animalR>  aflFect  ed  and  condemned  at  %Vwi^X«t ^^ 

Lewis,  L,  L*,  remarka  on  occurrence  of  tabm - -  — 
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Light  Brahma  fowls,  standard  weights 238 

Lincoln ,  George  F. ,  report  on  poultry  raising  in  Belgium 506 

Lincoln— 

number  of  scabby  sheep  received  in  1900 72 

number  of  sheep  dipped  by  inspectors  in  1900 74 

receipts  Jind  shipments  of  farm  animals  in  1900  569, 576 

table  showing  effectiveness  of  dips  for  sheep  scab 83 

Live  stock— 

and  the  markets,  article : 569-590 

Exposition,  International,  of  1000 63-CS 

Loco— 

numl>er  of  animals  poisoned  in  Montana  in  1900 97 

weed  in  Colorado,  note. 112 

weed,  white.     {Sec  White  loco  weed. ) 

Lone  Star  tick- 
description  475 

in  United  States 386 

Louisiana- 
number  of  doses  of  blackleg  vaccine  received  from  Bureau    35 

number  of  human  deaths  from  rabies  in  1800 130 

number  of  sheep,  average  weight  of  fleece,  etc. ,  in  1900 589 

Louisville — 

number  of  sheep  dipped  by  inspectors  in  1900 74 

receipts  and  shipments  ot  farm  animals  in  1900 570, 578 

table  showing  effectiveness  of  dips  for  sheep  scab 81 

Lungworm— 

disease,  remarks  on  treatment 364-369 

in  cattle,  remarks 363 

in  sheep,  remarks 364 

Lupine- 
description  and  distribution  in  Montana 116 

false,  plants  suspected  as  poisonous  to  stock 121 

hay,  remarks 116 

number  of  animals  poisoned  in  Montana  in  1900 07 

plant  poisonous  to  stock  in  Montana 115 

poisoning  of  sheep  on  the  range 117 

poisoning  of  sheep,  symptoms US 

Lupiniis  cf/aneuSj  L,  leucophyllusy  L.  sericeus,     {See  Lupine.) 

Luxemburg — 

exhibit  of  dairy  products  at  Paris  Exposition  of  1900 207 

Grand  Duchy,  imports  and  exports  of  horses  in  1898 _.  o<J4 

Lyman .  Charles  P. ,  remarks  on  occurrence  of  rabies 123 

Madeira,  exports  of  eggs  1897-lfOO    520 

Maine,  number  of  sheep,  average  weight  of  lieece,  etc. ,  in  1900 b^^ 

Malignant  catarrhal  fever  in  Denmark  in  1 900 4t*»9 

Mallein.  number  of  doses  made  and  distributed  by  Biochemic  Division 17 

Mallow,  false,  note 121 

Malvuatrum  cocci  intern  y  note 121 

Mammitis— 

animals  affected  and  condemned  at  slaughter 11 

number  of  hogs  found  affected  upon  inspection  1898  and  1899 Ty^ 

Marasmus,  anemia,  emaciation,  animals  affected  and  condemned  at  slaughter.  12 

Market  milk,  a  plan  for  improveiuent,  article  by  R.  A.  Pearson 15S-193 

Markets — 

f(^r  Angora  goat  llesh -....  321 

livestock,  article 56^-590 

Marking  Angora  goats _ 3;^ 

Maryland- 
number  of  slieep,  average  weight  of  fleece,  etc.,  in  1900 5,s9 

outbreak  of  fascial  dermatitis  in  sheep ..'*  27 

Massachusetts — 

nuniler  of  human  deaths  from  rabies  in  1900 y;^ 

number  of  sheep,  average  weight  of  fleece,  etc.,  in  1900 -II I II  5^-9 

Meases— 

animals  affected  and  condemned  at  slaughter n 

of  swine,  number  ot  \io\;a  lowud  affected  upon  inspection  1898  and  1899'  53 

31eat— 

Ainorican  horse, in DonmarV, note.          .        505 

and  meat  extracts,  va\txeot\mvoxV«.\mv-\^^^ ^^ 
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Meat— Continued.  P«^«vi 

and  meRt  products  at  Paris  E^cposition  of  If^OO,  article  bjH,  E,  Alvord ,  233-93  ' 

and  meat  f^roducts  at  Paris  Expo^^ition  of  IVHX).  awards  by  coontries  ...  237^ 

and  meat  proilncts  at  Paris  Exposition  of  1900,  liat  of  awards    . .  .  2Hi 

and  m©:it  products  t?xported  lH{>'i-lfH)t).   .     _ . . _ .   . . .   ...  541 

and  meat  protiucts,  quantity  and  valne  of  exports  in  1000  by  conntrit:^- .  543 

e^'ga,  and  poultry  in  Uroat  Britain,  report  by  Maraball  Halstiad.  . DOi 

frozen  and  preserved,  trade  of  New  South  Wale.'*  l8>il-18Uy 564 

frozen  and  presc^rved,  trade  of  Victoria  1881^1809. 5«r> 

frozen,  trade  of  Australasia.    -. , nii 

horse  and  do??,  as  tomi  in  Germany _ -  r» iO 

in  South  Africa,  report  of  J.  It.  Stowe -.-. . .. ...  ~  512 

inspection,  cost  18!  Band  IDiiO    ..,.-. --,.-.- 13 

inspection,  cost  for  each  inspection  1893-llKK). 13 

inspection  law. Imperial Oernian  ... .. . -.  5^!]-534 

inspection,  pathological  conditions,  article  by  D,  E.  Salmon  52-03 

in si>ect ion,  pieces  tag;<ed  or  branded .,.._.  11 

inspection,  report  for  IfiOO , ^» 

products,  coniiuerce  wi th  Cuba  in  1  i>00 _..... -  5't "► 

prodncta  not  specified  valne  of  exports  1890-1000 543 

prodncts,  valne  of  exports  in  li^Oi)   ... , 51(5 

Meats,  fresh  American,  at  Paris  Exposition  of  IIKK).  remarks -  22^ 

Medical  Congress.  Thirteenth  Intprnational,  report  by  E.  A.  de  Scbweinitz .  254-259 

Melanosis,  animals  affected  and  condemned  at  s]anjj:nter 13 

Metritis— 

animals  affected  and  condemned  at  dlanghter , .  11 

nnml^er  of  cattle  found  utiected  upon  inspection  1898  and  1899 ....  53 

Mexican  cattle  industry,  report  by  Consul  UnfH th -  ^ , , -  5U3 

Mejfioo— 

number  and  valne  of  imports  of  cattle,  bogs,  and  horses  from  Uniteil 

States  in  190(> . ,., 5:37 

number  and  value  of  imports  of  sheep  from  United  Sfcatefl  in  1900 5;18 

numlver  of  animals  imported  from  United  Si  ates  in  lt>iM).   .       10 

quantity  and  value  of  imports  and  exports  of  hides  and  skina  by  United 

States  in  IftOO.. . .,.. 550 

quantity  and  value  of  imports  of  lard  from  United  States  in  IIMJO 515 

quantity  and  value  of  imrx)rts  of  bacon  from  United  St:ites  in  19(»0 544 

quantity  and  valne  of  imports  of  beef  not  classified  from  United  States 

.    in  UiOi) .   543 

quantity  and  value  of  imports  of  butter  from  Unit*>d  States  in  1t>00    . .  540 

quantity  and  valne  of  imports  of  canned  beef  from  United  States  in  1000.  542 

quantity  and  value  of  imports  of  cheese  fr-^m  Unilad  States  in  1900 547 

quantity  and  value  of  iiuports  of  hams  from  Unite<l  States  in  1*.N)0 544 

quantity  and  value  of  imports  of  oleo  and  oleomargarine  frtm  United 

StateeinlWO ..   .._...  546 

quantity  and  value  of  imjiorts  of  tallow  from  United  States  in  IfKKJ 544 

value  of  imports  of  boot»  and  shoes  from  United  States  in  1900 . .  553 

valtie  of  irai)orta  of  leather  from  United  States  in  1000. ....... 553 

wool  production  in  IWO —  . 55il 

Michigan— 

nuniiier  of  doses  of  blackleg  vaccine  re^^eived  from  Bureau .  -'5 

lUimher  of  human  deaths  from  rabies  in  1000 v l-H> 

number  of  sheep,  average  weight  of  tieece.  etc..  in  1000 .  _  .>^J 

outbreak  of  braxy,  or  bratlsot 1!^ 

Micrt^scopic  inspection  uf  pork  in  19O0  , . . .                                                      - .  1-i 

Milk- 
annual  product  of  France .       , . ,  205 

care  and  delivery ......            .       .  1*0 

commerce  with  Cnba»  Porto  Rico,  and  Philippine  Islands  In  19O0 555 

commission ,  BUggestcd  niothod  of  assuring  pure  article .  101 

commission,  conditions  and  refpiirements 104 

market*  a  plan  for  improvement,  nrticle  by  R,  A.  Pejirs^n     .......  1'^  103 

methods  of  purifying  1 71 

of  Angora  goata  .....  -^2 

of  Angora  goats,  analysis  .„.-_..._.,,..,.    -i'^-i 

of  cow  -  - . J^2i{ 

pure,  reasons  for  obtaining  abundant  «apply  . . _ l^^H 

quantity  used  in  oleomjirgarine  in  181^9.....  .--._.. ..,   , -  ^V?» 

value  of  exports  iNimiWO ^^^ 

value  of  exports  in  IJiW  .   . ...^-     ^^^^L 

MUkers  und  milking  in  dairy - 
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Miller,  J.  C. ,  note  on  Indians  eating  blackleg  carcasses 51 

Milwaakes,  receipts  and  shipments  of  farm  animals  in  ICOO 569, 575 

Minnesota— 

number  of  doses  of  blackleg  vaccine  received  from  Bureau 35 

number  of  human  deaths  from  rabies  in  181>0 130 

number  of  sheep,  average  weight  of  fleece,  etc. ,  in  1900 590 

Minorca  fowls- 
standard  weight 238 

recommended  for  egg  production 238 

Mississippi- 
number  of  doses  of  blackleg  vaccine  received  from  Bureau 35 

number  of  human  deaths  from  rabies  in  1890 130 

number  of  sheep,  average  weight  of  fleece,  etc. ,  in  1000 589 

Missouri — 

number  of  doses  of  blackleg  vaccine  received  from  Bureau 35 

number  of  human  deaths  from  rabies  in  18^ 130 

number  of  sheep,  average  weight  of  fleece,  etc. ,  in  1 900 590 

Mohair — 

general  remarks 808 

general  remarks  on  manufactures , 316 

m  Idaho,  remarks  by  John  S.  Harris 327 

markets  and  factories. 315 

notes  on  age,  blood,  and  fiber 311 

production  in  Cape  of  Good  Hope,  1877, 1882, 1887, 1892-1897 854 

production  in  United  States  in  1899 854 

quality  for  fiber 808 

remarks  on  weight  and  length  of  fleeces 311 

tariff  duties 354 

Montana- 
important  list  of  poisonous  plants  102 

lupine  poisonous  to  stock 115 

number  of  animals  poisoned  by  plants  in  1900 97 

number  of  doses  of  blackleg  vaccine  received  from  Bureau 35 

number  of  sheep,  average  weight  of  fleece,  etc. ,  in  1900 500 

number  of  sheep  dipped  at  various  places  by  inspectors  in  1900 74 

plant  poisoning  of  stock,  article  by  E.  V.  Wilcox 91-1*^1 

swamp  camas  poisonous  to  stock 121 

Western  water  hemlock,  plant  poisonous  to  stock 109 

Moose  tick,  description 452 

Morocco  skins,  value  of  imports  1896-1900 5jl 

Mules— 

and  horses,  receipts  and  shipments  1898-lfiOO 569 

and  horses,  receipts  and  shipments  at  leading  stock  centerp 570 

number  and  value  of  exports  1896-1900 538 

number  and  value  of  exports  in  1 900 538 

number  and  value  of  exports  to  Cuba,  Porto  Rico,  and  Philippine  Islands 

in  I'JOO 554 

number  of  imports  at  New  York 16 

Mutton— 

commerce  with  Cuba  and  Porto  Rico  in  1900 55") 

frozen,  quantity  and  value  of  exports  from  Australasia  1881-1869 563 

number  ol  packages  with  stamp  affixed 12 

quantity  and  value  of  exports  in  1900 546 

quarters  certified  for  export 12 

trade  of  Victoria  1881-1690 565 

trade  of  New  South  Wales  1881-1899 _ . .  564 

Nashville,  human  deaths  from  rabies  in  1900. 130 

Natal,  (ape  Colony,  and  Orange  Free  State,  wool  production  in  1900 r>9l 

National  Stock  Yards — 

number  of  sheep  dipped  by  inspectors  in  1900 73 

number  of  Kheep  received  in  1900 -. 7> 

receipts  and  shipments  of  farm  animals  in  1900 5<59-573 

table  showing  effectiveness  of  dips  for  sheep  scab si 

Neale,  A.  T. ,  remarks  on  occurrence  of  rabies 127 

Nebras-ia— 

number  of  doses  of  blackleg  vaccine  received  from  Bureau _ jr, 

numl)er  of  human  deaths  from  rabies  in  1890 y^O 

number  of  scabby  aheep  received  at  various  places  in  1900 ^ '  70 

number  of  sheep,  aveiaR^  'we\ft\i\,  ol  ^\«ifec»^«tc.>  in  1900 ^  590 

number  of  sbeep  dipped  «A,  n wVoxxa  -^Xw:^^  \ii  VD&\wi\Kt%\xL  1900 73, 74 


INDKX*         ^^^^^^^^H  631 

Paciv 

Nepliritie,  animals  ajffected  and  condemned  at  elanghter  _ U 

Net  tick— 

descripiion ... .. 448 

in  United  States. - 385 

Netherlands— 

qnimtity  and  value  of  imports  of  oleo  and  oleomargarine  from  United 

8tatesinl900 .•  ., 546 

report  on  contagions  diseases  of  animals  in  1900. ... . .  497 

Keva^la— 

number  o"  doses  of  blackleg  \'accine  received  from  Bnrean , 85 

nnmbor  of  scabby  shoep  received  at  various  places  in  1 900  ...-..,,.---.  73 

number  of  dieep,  a vernge .weight  of  fleece, etc. ,  in  lVi)Q 590 

number  of  sheep  dipped  at  various  plac<?s  by  inspectors  in  1900 . . ,.  74 

New  BriKhton,  Minn,,  receipts  and  shtpmenteof  farm  animals  in  1000  .  .  570-583 

New  Jersey — 

iinml>er  of  hyman  deaths  from  rabies  in  18J)0_.   130 

numb^T  of  shoep,  average  weight  of  lieecet  ©tc. , In  1900. 589 

remarks  tm  distribution  of  tnlircnlosia ....,, 265 

New  Hampshire — 

number  ot  hnman  deaths  from  rabies  in  1890  . , 180 

number  of  sheep,  average  weight  of  Heece,  etc.,  in  1900 1)69 

New  OrleansT  number  of  human  deaths  from  rabiea  in  19O0 .-,*- .- ,.  130 

New  Mexico — 

nnmber  of  closer  of  blacldeg  vaccine  received  from  Bnreaa 35 

num  her  of  human  deaths  from  rabies  in  I  biiO ....._._.  180 

nomber  of  scabby  sheep  received  at  VJ*rioag  places  in  iOOO  _.,.._...-...  73 

number  of  sheep,  average  weight  of  fleece,  etc. ,  in  11)00 _  500 

number  of  shet^p  dipped  at  various  places  by  insf^ectors  in  1900 .....  74 

New  ^onth  Wales  — 

avera':;6  weight  of  fleeces  1811-1809  bv  decades...... 563 

nnralier  of  cattle  and  calves  e^anghte'red  l!i*9j-1899 5G0 

imml>er  of  cattle  IWiil-lWOU  by  decades ..._ 5^9 

number  of  cattle  18HJ-1809 . .100 

number  of  dairy  cows,  quantity  of  milk  produced,  and  value  of  milk, 

butter,  and  cheese  in  189'.). 5"1*1 

number  of  hogs  1801-1891)  by  decades -VJ? 

number  of  horses  !$01-1?^99  by  decades 561 

number  of  sheep  1885-1809....   .. 558 

number  of  sheep  and  lambs  Blaughtered  1 895-1 8S9 559 

number  of  Bheep  in  Australasia  b^Gl-lsyO  by  decades 558 

quantity  of  butter  and  chet^ae  produced  in  1 H99    . , . . . . 5ft7 

quantity  of  butter  exported  to  Uo'ted  King.lojn  18S9-1899  ., 607 

quantity  of  wool  produced  18G1-1899  by  decades ,....,  501 

value  of  cattle  in  18U0 ... 500 

value  of  horses  in  1809.. 561 

value  of  poaltry  and  e  gs  in  1899 , 568 

value  of  sheep  in  1800. 559 

New  York  City,  number  of  human  deaths  from  rabies  in  1900 130 

New  York— 

num :  er  of  doses  of  blaokle??  vaccine  recei ve<l  from  Bureau 85 

number  of  human  deaths  from  rabies  in  1890 .......  I'lO 

numl>er  of  sheep,  average  weight  of  fleeofsetc,  in  19O0 580 

receipts  and  shipments  of  farm  animals  in  1900 570,580 

remarks  on  distribution  of  tuberculosis 365 

New  Zealand— 

average  wei.ijchtof  fleeces  18<it-lS99  by  decides 563 

how  sheep  scab  was  stamped  out. ,, SOI 

number  of  cattle  1861-1899  by  decades...   . . 559 

number  of  cattle  18.85-1 899 _._  5(50 

number  of  dairy  cows,  quantity  of  milk  produced,  and  value  of  milk, 

butter,  and  chei^se in  1899... 566 

number  of  hoga  IWll -1899  by  decades 567 

number  of  horses  1861-181^9  \jy  decades ._.. 561 

number  of  aheep  1801-1809  by  decades 558 

number  of  sheep  18^5-1899. , * 558 

quantity  of  butter  and  cheese  prcKluced  in  1899 ..-  587 

(iuantity  of  butter  exported  to  United  Kingdom  1 889-1 899 _ .  567 

quantity  of  woo!  produced  l«tU-1899  by  decades. _ 561 

value  of  cattle  in  18iM> 560 

value  of  horses  in  1899 ..,,  "^NV 
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New  Zealand—Continned.  Page. 

valne  of  poultry  and  eggs  in  1899 568 

value  of  sheep  in  1899 559 

Nightshade,  spreading,  plant  poisonous  to  stock  in  Montana 120 

Nc&ular  disease,  remarks 363 

Norgaard,  Victor  A.,  article  on  free  distribution  of  blackleg  vaccine 35-51 

North  African  cattle  tick,  description 439 

North  America,  British.    '{See  British  North  America.) 

North  American  Texas  fever  tick,  description 420 

North  America,  wool  production  in  1900 - 591 

North  Carolina — 

number  of  doses  of  blackleg  vaccine  received  from  Bureau a^ 

number  of  human  deaths  from  rabies  m  1890.  _• 130 

number  of  sheep,  average  weight  of  fleece,  etc. ,  in  1900  ...^ 589 

North  Dakota- 
number  of  doses  of  blackleg  vaccine  received  from  Bureau 35 

number  of  sheep,  average  weight  of  fleece,  etc. ,  in  1900 590 

Norway — 

and  Sweden,  wool  production  in  1900 591 

report  on  contagious  diseases  of  animals  in  1900 498 

Omaha- 
average  weight  of  hogs  ui)on  market  in  1839  and  1 900  by  months 5>S 

range  or  average  price  of  cattle  per  hundredweight  in  1900 584 

range  or  average  price  of  hogs  per  hundredweight  in  1900 .VS*! 

range  or  average  price  of  sheep  per  hundredweight  in  1900 58»> 

receipts  and  shipments  of  farm  animals  in  1900 569, 572 

Oceania— 

and  Asia.     (.Sfee  Asia  and  Oceania.) 

wool  production  in  IIKK) j 591 

Packing- house  offal,  utilization 5U 

Parasites  found  in  cattle,  sheep,  and  goats  in  Texas 359 

Paraphimosis,  animals  affected  and  condemned  at  slaughter 12 

Paris  Exposition  of  1900— 

dairy  products  exhibited,  article  by  H.  E.  Alvord 194-222 

list  of  awards  for  dairy  products 219 

list  of  awards  for  meat  and  meat  products 2'i\ 

meat  and  meat  products,  article  by  H.  E.  Alvord 223-2:i4 

Parsnip,  cow,  note 121 

Parsons.  Kans. .  numl)er  of  sheep  dipped  by  inspectors  in  1900 74 

Parturition,  recent,  animals  aifected  and  condemned  at  slaughter 12 

Pasturage  and  browsing  for  Angora  goats 29>^ 

Pathological  Division,  report  on  work. 19-29 

**Pannching*'  for  plant  poisoning,  remarks 1«U 

Payne.  Wm.  R. ,  remarks  on  mohair  manufactures 317 

Pearson,  Leonard,  remarks  on  occurrence  of  ral)ies 124 

Pearson,  R.  A.,  article  on  plan  for  improvement  of  market  milk 158-1^3 

Pelts  of  Angora  goats 323 

Pennsylvania — 

niimber  of  doses  of  blackleg  vaccine  received  from  Bureau t\^ 

number  of  human  deaths  from  rabies  in  1890 130 

number  of  sheep,  average  weight  of  fleece,  etc. ,  in  1900 .5?^) 

remarks  on  distribution  of  tuberculosis ._  2G5 

Pens  and  shelter  for  Angora  goats ;J31 

Peritonitis- 
animals  affected  and  condemne<l  at  slaui^chter 11 

number  of  cattle  found  affected  upon  inspection  1808  and  1899 .V3 

Permanganate  ot  potash,  use  in  cases  of  plant  poisoning ioo,  107 

Peters,  A .  T. ,  remarks  on  occurrence  of  rabies '  1 1>^ 

Peters,  Richard,  founder  of  Angora  goat  industry  in  United  States 2l»«J 

Philadelphia— 

nnniler  of  human  deaths  from  rabies  in  1900 \:)^) 

receipts  and  shipmenta  of  farm  animals  in  1900 500,577 

Philippine  Islands- 
commerce  with  United  States  in  animals  and  animal  products  in  1900. .  ,554 

number  and  value  r»f  imports  of  horses  from  United  States  in  1900 537 

nuni  ber  of  dcses  of  blackleg  vaccine  received  from  Bureau n,^ 

quantity  and  value  of  imports  of  bacon  from  United  States  in  1900 l"  544 

quantity  and  value  of  imports  of  butter  from  United  States  in  1900 .>t7 

quantity  and  value  of  imports  of  canned  beef  from  United  States  In  1 9061  543 

quantity  and  vain©  ot  \mvoT\»  ot  o\i««aft  Itom  United  States  in  1900  ...  I  54; 
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Philippine  Islands— Con tintied.  Pn^rov 

tjiiantity  and  value  of  im porta  of  hamii  from  United  States  in  1900 .  54.'> 

quantity  and  vaJne  of  imports  of  lard  from  United  StateB  in  IWO 546 

liUfliititv  and  value  of  imports  of  leatber  from  United  StiittKs  in  J 900 55S 

qnantily  and  value  of  imports  of  oleo  and  oleomargarine  from  United 

States  in  11*00 ....... . ,.  540 

quantity  and  value  of  importa  of  pork  from  United  States  in  ItKM) . .  545 

value  of  imports  of  boots  and  shoes  from  United  States  in  194JO. ,  558 

Pittsburg— 

number  of  human  deaths  from  rabiea  in  1000  . .  ...^ 130 

receipts  and  shipments  of  farm  animals  in  1900  . . 509»  575 

Plant  p>oi3tvnmg— 

conditions  favoring , _ - 93 

feeiliug  habits  of  animals discusaed __._.--.,...-.- 06 

methods  of  administering  remediefl..,. -- 101 

of  stock  in  Montana,  article  by  E.V.Wilcox ...,. .- 9M21 

remedies  and  preventive  measuTf^B --.. .., ^.-  98 

Plants,  poisonous,  of  Montana,  important  list ^ lOS 

Pleurisy- 
animals  affected  and  condemned  at  slaughter --.,,,.,^, .  11 

number  of  hogs  found  afiTected  upon  inspection  1808  and  1899  ., ^d 

numb  r  of  sheep  found  affected  upon  inspection  1898  and  1899  .........  53 

Pleuropneu  monia— 

t.*onta;4ioua,     (S/v;  Contagious  pleuropneumonia.) 

ia  tierman  Empire  in  19<X> 497 

in  Hungary  in  ly^aO .,  409 

of  cattle  in  Hungary,  report  1896-1899 500 

Plymouth  Kock  fowls — 

standard  weighta 238 

X^opular  breed  of  fowls.,. ,__. . ,._._,  238 

Pneumoniii— 

animuLs  affected  and  condemned  at  slauffhttar . . . . . U 

unmber  of  cattle^  hogs,  and  sheep  found  a£fected  upon  inepection  1898 

and  ISOi* ..., - 58 

Poi s n uuig ,  p  ]  a n  t.     ( Sec  Phm t  p<jisoning»  > 

Pork- 

commerce  with  Cuba,  Porto  Rico,  and  Philippine  Islands  in  1900  ,. 555 

microscopic  inspet-tion  for  l&UO..   ........ ..., -^- 13 

unmber  of  packai^ea  with  stamp  affijted , __.  18 

number  of  yneces  tagged  or  branded. - 12 

quantity  and  value  of  exports  1800-1900 543 

quantiry  and  value  of  exports  by  countries  in  19i>0 ....  545 

qu:i n ti ty  and  value  of  exports  to  l  ranee  1  SOy  and  1  D^H) , 540 

quantity  and  val ne  of  exports  to  (t ©rmany  189U  and  I UOO 540 

quantity  and  value  of  exports  to  United  Kingdom  1800  and  11*00  _, 689 

quarters  certitied  for  export 19 

Portland,  Dreg.— 

number  of  scabby  sheep  received  in  1000 . ....  -                   . .  72 

re<  eipta  and  shipioenla  of  farm  animals  in  1900 570, 581 

Porto  Ricjin  cattle  ticks,  experiments 29 

Porto  Hican  Texas  fever  tick,  description  _. 4'30 

Porto  Uico— 

and  Cuba,  experiments  in  shipping  butter  from  United  Stafcea 83 

commerce  with  United  States  lu  animals  and  animal  products  in  tUOO..  554 

quantity  and  valne  of  imports  of  bacon  from  United  States  in  lUUU    . .  544 
quantity  and  value  of  imports  of  beef  not  classitied  from  United  btates 

in  1900 ,. .._..._._ ....  5-13 

quantity  and  value  of  imports  of  butter  from  United  States  in  VM) 546 

quantity  and  value  of  iuiports  of  canned  beef  from  United  States  in  n>00_  5481 

quantity  and  value  of  imports  of  cheese  from  United  States  in  IWtiO  ....  547 

quantity  and  value  of  imports  of  bams  from  United  States  in  1900  .....  544 

quantity  and  value  of  imports  of  lard  from  United  States  in  liKW 545 

quantity  and  v;ilae  of  imports  of  oleo  and  okomargarine  from  United 

Statenin  1900  .... _ 546 

quantity  and  value  of  imports  of  pork  from  United  St  it<^8  in  19O0  545 

quantity  and  value  of  imports  of  tallow  from  United  States  in  1900 544 

value  of  imports  of  leather  from  Uuitt.-d  States  in  1900 053 

Portugal,  wool  produc  Lion  in  1900. . 591 

Potassium  permanganate  for  tall  larkspur  poisoning... 107 

Poultry,     {JSee  also  Fowls.) 
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Poultry—  P*«e. 

and  eggs  of  Australasia,  valneby  colonies  in  1899 568 

and  game,  commerce  with  Cuba,  Porto  Kico,  and  Philippine  Islands  in 

19U0 555 

and  game,  value  of  exports  1896-1900 542 

and  game,  value  of  exports  1900 546 

coops,  remarks  on  construction 240 

drinking  fountain,  notes  on  construction  S44 

eggs,  and  meat  in  Great  Britain,  report  by  Marshall  Halstead 508 

houses  for  colony  use 245 

houses,  remarks  on  construction 239 

raising  in  Belgium  606 

raising  in  combination  with  specialties  in  farming 244 

raising  on  the  farm,  article  bjr  D.  E.  Salmon 235-246 

raising  on  the  farm,  relative  importance 236 

•  *  Poverty  sack, "  remarks 356 

Pregnancy,  animals  affected  and  condemned  at  slaughter 11 

Pseudotuberculosis— 

number  of  sheep  found  affected  upon  inspection  1898  and  1899 53 

of  sheep,  remarks 67 

Pueblo,  receipts  and  shipments  of  farm  animals  in  1900 570, 581 

Pulled  wool,  quantity  produced  in  1900 590 

Purple  larkspur — 

description  and  habitat 108 

number  of  animals  poisoned  in  Montana  in  1900 97 

Pyemia— 

animals  affected  and  condemned  at  slaughter 11 

number  of  cattle  found  affected  upon  inspection  1898  and  1899 53 

number  of  hogs  and  sheep  found  affected  upon  inspection  1898  and  1899.  53 

Queensland — 

average  weight  of  fleeces  1861-1899  by  decades 562 

number  of  cattle  1861-1899  by  decades 559 

number  of  cattle  1885-1899 .  560 

number  of  cattle  and  calves  slaughtered  1895-1899 560 

number  of  dairy  cows,  quantity  of  milk  produced,  and  value  of  milk, 

butter,  and  cheese  in  1899 566 

number  of  horses  1861-1899  by  decades. 561 
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Tapeworms  of  domestic  animalB^  remarks --..-. 

Tariff  on  mohair , .  - ......... 

Tasmania — 

number  of  cattle  iaS5-lS99 , 

number  of  cattle  and  calves  slaughtered  1805-1809  . 

number  of  cattle  1861-1S9H  by  decades 

nnmber  of  dairy  cows,  rjuantitj  of  milk  produced,  and  value  of  milk, 
butter,  and  cheese  in  1899. ..,._.. 

numlter  of  hogs  1801-189iJ  by  decades . 

number  of  horses  18B1-1899  bv  decades 

number  of  sheep  I8f;i-1899  by  decades,  and  1885-1899. 

nnmber  of  sheep  and  lambs  slan^'htered  1895-1^99,  and  value  in  1899 

<|nantity  of  butter  and  cheese  produced  in  lti99     ,   .  _  . 

qtmntity  of  wool  produced  in  1 801-1899  by  decades  . 

value  of  cattle  in  1891)  .  

valui*  of  horses  in  1 399   _ 

value  of  iioultry  and  eggs  in  1899  _ . 
Tennesse<-*— 

nnmber  of  doses  of  blackleg  vaccine  received  from  Bureau  . . 

number  of  human  deaths  from  rabies  in  1890 

numljer  of  sheep,  average  weight  of  Iteece,  etc.,  in  1900 
Texas  fever- 
animals  affected  and  condemned  at  slaughter . 

number  of  cattle  found  affected  upon  inspection  1898  and  1899 . . 

report  of  eiperimi'nie  with  dipn  for  cattle  ticks . .  .  ,.-„; 

work  of  Experiment  Station  of  Bureau 
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Texas—  P*«^ 

nnmber  of  doses  of  blackleg  vaccine  received  from  Borean a5 

number  of  hnman  deaths  from  rabies  in  1890 130 

nnmber  of  sheep,  average  weight  of  fleece,  etc. ,  in  1900. 58v 

sheep,  cattle,  and  goats  affected  by  verminons  disease,  article  by  Ch. 

Warden  Stiles 35^-579 

Thermopsis  rhombifolia,  plant  susx)ected  as  poisonous  to  stock .     ...  121 

Thompson,  G^eorge  Fayette— 

article  on  Angora  goat 881-35.1 

article  on  animals  and  animal  products  imported  and  exported  .       .     5S5-555 

article  on  contagious  diseases  of  animals  in  foreign  countries 498-5i)2 

Thymol  for  intestinal  worms,  experiments     372 

Thysanosoma  aciinoides,  remarks 8® 

Tick.     {See  index  of  article  on  p.  489.) 

Ticks,  cattle,  of  United  States,  article  by  D.  E.  Salmon  and  Ch.  Wardell 

Stiles. 380-491 

.Tourg^e,  Albion  W.,  report  on  oleomargarine  in  France. 573 

Trailing  sheep  favorable  to  plant  poisoning 98 

Transportation,  ocean,  of  cattle  and  horses,  article        87-90 

Trichinae,  nnmber  of  carcasses  foand  affected  in  1900 .  IS 

Trichina  spiralis,  remarks W 

Tubercle  bacilli,  varieties 3W 

Tuberculosis- 
animals  affected  and  condemned  at  slaughter 11 

at  St.  Elizabeths,  D.  C,  report    96 

bacillus  causing,  article  by  E.  A.  de  Schweinitz 2tt^280 

bovine,  remarks 56.267 

distribution 265 

incows,  notes 328 

inltalyinl900 502 

in  Switzerland  in  1900 494 

number  of  cattle,  sheep,  and  hogs  found  affected  upon  inspectioii  1898 

andl899... 53 

number  of  sanitariums  in  the  United  States  and  methods  of  treatment .  272 

prevalence  in  foreign  countries 25 

relation  of  bovine  to  human 270 

remarks  on  diagnosis _  266 

remarks  on  prevention 33 

sources  of  infection 263 

Tumors- 
number  of  animals  found  affected  at  slaughter 11 

number  of  cattle,  hogs,  and  sheep  found  affected  upon  inspection  1898 

and  1899 53 

Tunis  and  Algeria,  wool  i)roduction  in  1900 591 

Turkey  and  Balkan  Peninsula,  wool  production  in  1900 591 

Turpentine  for  lungworm  disease 369 

Uncinaria  cemua,  and  U.  radiata,  remarks 362 

United  Kingdom- 
imports  of  eggs  from  France  and  Denmark  1895-1899 511 

number  and  value  of  imports  of  cattle,  hogs,  horses,  and  mules  from 

United  States  in  1900 537 

number  of  value  of  imports  of  sheep  from  United  States  in  1900 538 

quantity  and  value  of  imports  and  exports  of  hides  and  skins  by  United 

States  in  HH)0 .   .550 

(juaiitity  and  value  of  imports  of  bacon  from  United  States  in  1900 M4 

quantity  and  value  of  imports  of  beef,  not  classified,  from  United  States 

inl900 _.  .VI3 

quantity  and  value  of  imports  of  butter  from  United  States  in  1901) . .  546.  :a: 
quantity  and  valueof  imports  of  canned  beef  from  United  States  in  1900 

quantity  and  value  of  imports  of  cheese  from  United  States  in  1900  . .  547 

quantity  and  valun  of  imports  of  fresh  beef  from  United  States  in  1900.  543 

quantity  and  value  of  imports  of  hams  from  United  States  in  19(K) 544 

quantity  and  value  of  imports  of  lard  from  United  States  in  1900 545 

quantity  and  value  of  imports  of  leather  from  United  States  in  1900     . .  552 
(luantity  and  value  of  imports  of  oleo  and  oleomargarine  from  United 

States  in  1900 546 

quantity  and  value  of  imports  of  pork  from  United  States  in  1900 H> 

quantity  and  value  of  imports  of  tallow  from  United  States  in  1900 54:$ 


INDEX.  641 

United  Kingdom— CoDtinued.  Pago- 
quantity  and  value  of  imports  of  wool  from  United  States  in  1900..  548 

quantity  of  butter  imported  from  colonies  of  Australasia  1889-1899 567 

value  of  imi)ort8  of  boots  and  shoes  from  United  States  in  1900 553 

Uremia- 
animals  affected  and  condemned  at  slaughter 11 

number  of  sheep  found  affected  upon  inspection  1898  and  1899 53 

Uruguay- 
exports  of  bones  and  bone  ash  1896-1899 .  519 

wool  production  in  1900 591 

Utah- 
number  of  doses  of  blackleg  vaccine  received  from  Borean 35 

number  of  scabby  sheep  received  at  various  places  in  1900 72 

number  of  sheep,  average  weight  of  fleece,  etc. ,  in  1900 590 

number  of  sheep  dipped  at  various  places  by  inspectors 74 

Vaccine,  blackleg.     {See  Blackle^^:  vaccine.) 

Venezuela,  wool  production  in  1900 591 

Verutruin  califurnicuin,  plant  poisonous  to  stock  in  Montana 120 

Verminous  bronchitis  in  cattle  and  sheep .  863 

Verminous  diseases— 

of  animals,  preventive  measures 877 

of  cattle,  sheep,  and  goats  in  Texas,  article  by  Ch.  Wardell  Stiles 356-379 

Verminous  enteritis — 

in  cattle  and  sheep : 362 

in  goats -  363 

Verminous  gastritis — 

in  cattle 360 

in  goats  and  sheep 361 

Vermont- 
number  of  doses  of  blackleg  vaccine  received  from  Bureau 35 

number  of  sheep,  average  weight  of  fleece,  etc.,  in  1900 589 

Vessels  and  export  animals,  inspection  in  1900 . 13 

Victoria- 
average  weight  of  fleece  1861-1899  by  decades 562 

frozen  and  preserved  meat  trade  1881-1899 565 

number  of  cattle  18^5-1899.  and  calves  slaughtered  1895-1899 560 

number  of  cattle  1861-1899  by  decades 659 

number  of  dairy  cows,  quantity  of  milk  produced,  and  value  of  milk, 

butter,  and  cheese  in  1899 566 

number  of  hogs  1861-1899  by  decades 567 

number  of  horses  1861-1899  by  decades 561 

number  of  sheep  1861-1899  by  decades,  and  1885-1899 558 

number  of  sheep  and  lambs  slaughtered  1895-1899 559 

quantity  of  butter  and  cheese  produced  in  1899 567 

quantity  of  butter  exported  to  United  Kingdom  1889-1899 567 

quantity  of  wool  produced  1861-1899  by  decades . .   561 

value  of  cattle  in  1899.. _ 560 

value  of  horses  in  1899 661 

value  of  poultrv  and  eggs  in  1899 568 

value  of  sheep  m  1890 559 

Vinegar  as  antidote  for  plant  poisoning 99 

Virginia- 
number  of  doses  of  blackleg  vaccine  received  from  Bureau 35 

number  of  human  deaths  from  rabies  in  1890 130 

number  of  sheep,  average  weight  of  fleece,  etc.,  in  1900 589 

Vulvitis,  gangrenous,  in  cattle,  report  of  two  outbreaks 28 

Wales  and  England,  numl)er  of  human  deaths  from  rabies  1848-1898 493 

Washington,  D.  C. ,  number  of  human  deaths  from  rabies  in  1900 130 

Washington- 
number  of  doses  of  blackleg  vaccine  received  from  Bureau 35 

number  of  sheep,  average  weight  of  fleece,  etc. ,  in  1900 590 

Water  hemlwk,  number  of  animals  i)oisioned  in  Montana  in  1900. 97 

Water  hemlock.  Western.     {See  Western  water  hemlock.) 

**  Water  jaw,"  remarks 356 

Water  supply  and  storms  on  ranges  favorable  to  plant  poisoning 94 

Weaning  of  kids 388 

Weeds  and  grass  as  pasturage  for  goats 306 

Weehawken,  N.  J.,  receipts  and  shipments  of  farm  animals  in  1900 57Q^'5«A 

Wesbrook,  F.  F.,  remarks  on  occurrence  of  rabies  in  Minnesota. ^'^^ 
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Western  Australia—  P»ge. 

number  of  cattle  1861-1899  by  decades  and  value  of  sheep  in  18d9  ....  559 

number  of  cattle  1885-1899 .  560 

number  of  dairy  cows,  Quantity  of  milk  produced,  and  value  of  milk, 

butter,  and  cheese  produced  in  1899 506 

number  of  hogs  1861-1899  by  decades  .  567 

number  of  horses  1861-1899  by  decades . ..  561 

number  of  sheep  1885-1899  and  1861-1899  by  decades 558 

number  of  sheep  and  lambs  slaughtered  1895-1899 559 

quantity  of  butter  and  cheese  produced  in  1899 567 

quantity  of  wool  produced  1861-1899  by  decades  .  561 

value  of  cattle  in  1899 560 

value  of  horses  in  1899 561 

value  of  poultry  and  eggs  in  1899 - 568 

West  Indies  and  Bermuda.     (See  Bermuda  and  West  Indies. ) 
West  Virginia- 
number  of  doses  of  blackleg  vaccine  received  from  Bureau 35 

number  of  sheep,  average  weight  of  fleece,  etc.,  in  1900 589 

Western  water  hemlock- 
plant  poisonous  to  stock  in  Montana,  with  description 100 

poisoning,  remedies  tried 110 

poisoning,  symptoms Ill 

White  loco  weed- 
plant  poisonous  to  stock  in  Montana,  with  description Ill 

poisoning,  losses  in  Montana 112 

poisoning  of  sheep,  mistake  in  management 114 

poisoning  of  sheep,  separation  necessary 115 

poisoning,  symptoms 113 

poisoning,  two  forms 112 

Wilcox,  E.  V. ,  article  on  plant  poisoning  of  stock  in  Montana 91-121 

Wild  hyacinth,  note 121 

Wild  onion,  sometimes  mistaken  for  death  camas 102 

Wilson,  Q.  W. ,  report  on  ingredients  of  oleomargarine  in  1899 513 

Wilson,  James  W., notes  on  International  Live-Stock  Exposition  of  1900  . . .  63-68 

Wilson,  Robert  J.,  remarks  on  occurrence  of  rabies 184 

Winslow,  Alfred  A.,  report  on  horse  breeding  in  Belgium.- 503 

Wireworm— 

common  twisted, remarks. 360 

Oster tag,  encysted,  remarks 361 

Wisconsin- 
number  of  doses  of  blackleg  vaccine  received  from  Bureau 35 

number  of  sheep,  average  weight  of  fleece,  etc., in  1900 590 

Wool— 

and  sheep,  statistics  of  Russia,  note 505 

and  wool  manufactures,  commerce  with  Cuba,  Porto  Rico,  and  Philip- 
pine Islands  in  1900 556 

and  wool  manufactures,  imports  and  exports  in  1900  by  countries. .  548 

and  wool  manafactures,  value  of  exports  1892-1900 -   -  550 

and  wool  manufactures,  value  of  imports  1892-1900. - .  .  549 

and  wool  manufactures,  value  of  imports  1897-1900 536 

average  weight  of  fleeces  in  Australasia  1861-1899  by  decades 562 

experiments  to  determine  effect  of  dips 16 

manufactures,  quantity  and  value  of  exports  in  1900 .  . 549 

production  in  1900    589 

production  of  the  world  in  1900 691 

pulled,  quantity  produced  in  1900 590 

quantity  and  value  of  imports  in  1900  by  countries 548 

quantity  produced  in  Australasia  1861-1899  by  decades  and  colonies 561 

raw,  (juantity  jmd  value  of  exports  in  1900 549 

raw,  value  of  exports  1892-1900 550 

Wright,  J.  M. .  remarks  on  occurrence  of  rabies 124 

Wyandotte  fowls,  standard  weights 838 

Wyoming- 
number  of  doses  of  blackleg  vaccine  received  from  Bureau 35 

number  of  scabby  sheep  received  at  various  places  in  1900 72 

number  of  sheep,  average  weight  of  fleece,  etc. ,  in  1 900 590 

number  of  sheep  dipi)ed  at  various  places  by  inspectors  in  1900 74 

ZebuH,  number  imported  at  Garfield  station 17 

ZygadeuHit— 

elega  ns,    ( See  Swamp  camas. ) 
venenoatis,     (See  Death  camas. ) 
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